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COAST  SURVEY. 


LETTER 

FROM  THE 

SECRETARY  OF  THE  TREASURY, 

TRANSMITTING 

The  report  of  the  superintendent  of  the  coast  survey. 


December  18,  1848. 

Laid  upon  the  table.,  and  ordered  to  be  printed. 


Letter  from  the  Secretary  of  the  Treasury ,  communicating  thereport 
of  the  superintendent  of  the  coast  survey ,  showing  the  progress  of 
that  work. 

Treasury  Department,  December  11,  1848. 

Sir:  I  have  the  honor  to  submit,  for  the  information  of  the  House 
of  Representatives,  the  accompanying  report,  made  to  the  depart¬ 
ment  by  Professor  A.  D.  Bache,  superintendent  of  the  coast  survey, 
showing  the  progress  of  said  work  during  the  year  ending  November, 
1848.  All  of  which  is  respectfully  submitted. 

R.  J.  WALKER, 
Secretary  of  the  Treasury. 

Hon.  Robert  C.  Winthrop, 

Speaker  of  the  House  of  Representatives. 


Report  of  the  superintendent  of  the  coast  survey ,  showing  the  pro¬ 
gress  of  the  work  for  the  year  ending  November  13,  1848. 

Bodies’  Island,  North  Carolina, 

November  14,  1848. 

Sir:  I  have  the  honor  to  submit  to  you  my  report  of  the  pro¬ 
gress  of  the  survey  of  the  coast  of  the  United  States  during  the 
past  year,  to  be  laid  before  the  President  and  Congress.  In  con¬ 
formity  with  your  instructions,  a  brief  notice  is  given  of  the  pro- 
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gress  of  the  work  for  four  years  and  a  half,  including  the  surveying 
season  of  1814.  The  estimates  for  the  next  fiscal  year  are  sub¬ 
mitted  at  the  close  of  the  report. 

The  reports  made  to  me  by  the  assistants  brin?  the  progress  of 
their  work,  generally,  up  to  the  first  of  November,  and  in  some; 
cases  to  the  close  of  the  surveying  season  in  the  different  localities 
where  they  have  been  employed. 

During  the  past  year  the  work  has  been  carried  into  every  State, 
with  one  exception,  on  the  Atlantic  and  gulf  of  Mexico,  and  par¬ 
ties  are  on  the  way  and  under  orders  for  the  Pacific  coast.  The 
operations  have  been  in  progress  on  the  full  scale  in  four  sections 
of  the  coast,  including  the  reduction  of  the  results;  work  of  verifi¬ 
cation  and  filling  up,  and  the  engraving  of  charts  from  the  back 
work,  has  been  continued  in  a  fifth  section;  the  second  stage  of 
progress  has  been  reached  in  a  sixth  and  seventh  section,  and  pre¬ 
liminary  reconnaissance  has  been  made  in  an  eighth.  The  work 
has  been  equivalent,  at  least,  to  full  activity  in  six  sections.  The 
estimates  for  the  next  fiscal  year  will  furnish  work  equivalent  to 
the  full  scale  of  operations  in  seven  sections.  A  baseline  has  been 
measured  in  one  section,  and  two  preliminary  measurements  of 
others  made.  Six  sheets  of  charts  have  been  published,  and  ten 
others  are  in  the  hands  of  the  engravers.  Thirteen  sheets  of  maps 
and  charts  have  been  drawn  in  whole  or  in  part  within  the  year, 
exclusive  of  assemblage  maps,  sketches,  &c. 

Six  new  shoals  have  been  discovered  within  the  season  off  Nan¬ 
tucket,  and  one  in  the  Chesapeake  bay. 

I  have  often  introduced  in  my  reports  the  subject  of  the  relative 
economy  of  the  work,  and  have  endeavored  to  show,  by  compari¬ 
sons  from  year  to  year,  that  increased  economy  is  secured  as  the 
operations  are  extended  in  the  progress  of  the  survey.  It  is,  how¬ 
ever,  frequently  assumed  that  a  work  of  this  kind,  conducted  upon 
the  highest  scientinc  principles,  must  be  expensive,  no  matter  what 
may  be  its  gain  in  economy  in  successive  years.  It  is  generally 
conceded  that  the  survey  of  an  extended  coast,  like  that  of  the 
United  States,  cannot  be  satisfactorily  made  except  by  the  employ¬ 
ment  of  the  most  refined  methods  of  nig^lern  mathematics  and  phys¬ 
ics;  and  these  methods,  it  is  usually  supposed,  must  be  costly  in 
their  application.  When  a  work  of  this  kind  is  conducted  on  a 
sufficiently  large  scale  to  effect  a  proper  division  of  labor,  it  is  by 
no  means  expensive  as  is  generally  assumed,  notwithstanding  its 
elaborate  character;  and  it  will  even  bear  comparison,  in  regard  to 
cost,  with  works  of  far  lower  claims  in  reference  to  scientific  me¬ 
thods  or  results. 

The  operations  of  the  coast  survey  are  well  understood  to  be  the 
following:  1st.  A  reconnaissance  determines  the  plan  of  the  wTork, 
then  astronomical  observations  fix  geographically  the  positions  of 
places,  and  magnetic  observations  are  made  in  connexion  with  them. 
A  base  line  is  measured  with  the  best  means  which  the  science  of 
the  day  presents;  on  which  a  triangulation  rests,  with  gradually  in¬ 
creasing  sides;  the  primary  triangulation  checks  the  results  of  the 
secondary  work,  less  elaborately  executed.  The  distances  between 
places  are  thus  determined,  the  direction  of  the  lines  with  the  meri- 
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dian,  and  the  latitudes  and  longitudes  of  the  several  station  points? 
The  topographical  survey  which  follows  represents  the  outline  of 
the  shores,  and  the  roads  to  the  nearest  communication  by  land 
landmarks,  all  objects,  natural  or  artificial,  within  the  space  sur¬ 
veyed,  showing,  upon  an  accurately  projected  map,  absolute  posi¬ 
tions  and  directions  on  the  earth’s  surface,  as  well  as  relative  posi¬ 
tions  and  distances.  Topographical  signs  define  the  character  of 
the  surface,  and  indicate  its  slope.  The  land  work  extends  thus 
far,  and  the  hydrographic  parties,  using  the  shore  line  defined  by 
the  topography,  and  the  points  of  triangulation  previously  deter¬ 
mined,  make  their  soundings,  which  are  platted  with  an  accuracy 
corresponding  to  the  other  parts  of  the  work. 

The  topographical  survey  referred  to  furnishes  what  is  usually 
derived  from  a  local  survey,  namely,  a  map  of  a  portion  of  the  sur¬ 
face;  it  gives  all  the  details,  natural  and  artificial,  of  the  country, 
which  is  more  than  an  ordinary  land  survey  presents,  and  more  than 
is  attempted  in  the  surveys  of  the  public  lands.  It  is  admitted  to 
be  desirable,  if  not  too  costly.  The  cost  of  one  cent  and  ninety- 
four  hundredths  per  acre,  ($12  41  per  square  mile,)  stated  by  the 
Commissioner  of  the  General  Land  Office  in  1845,  from  careful  av¬ 
erages,  to  be  that  of  the  land  surveys  to  that  time,  is  certainly  less 
than  has  been  paid  by  other  governments  for  similar  work.  The 
estimated  cost  of  six  dollars  and  thirteen  cents  per  lineal  mile 
($6  13)  for  1846  is  quite  low,  and  even  the  maximum  cost,  in  some 
of  the  land  districts,  of  ten  dollars  and  forty-nine  cents,  ($10  49,) 
is,  beyond  a  doubt,  reasonable.  The  cost  of  the  topography  of  the 
coast  survey  in  1847,  the  year  now  reported  upon,  was,  exclusive 
of  drawings,  one  cent  and  forty  five  hundredths  per  acre ,  (less  than 
the  average  cost  above  stated,)  including  the  drawings,  two  cents 
and  fifteen  hundredths  per  acre,  or  two  mills  per  acre  greater  than 
the  cost  above  stated.  Converting  the  lineal  surveys  of  the  coast 
survey  into  area  by  the  average  proportion  deduced  from  four  years^ 

1  1844  to  1S48,  the  cost  per  lineal  mile,  without  drawings,  was  three 
dollars  and  forty  cents,  ($3  40;)  with  drawings,  five  dollars  and  ten 
cents,  ($5  10;)  both  less  than  either  the  actual  cost  of  the  land 
surveys  up  to  1845,  or  the  estimated  cost  for  1846. 

As  the  other  operations  of  the  survey  are  beyond  those  of  ordi¬ 
nary  land  surveys,  they  might  be  expected  to  add  greatly  to  its 
cost;  and  as  it  is  admitted  that  the  work,  topography  inclusive, 
derives  its  highest  importance  from  these  other  results,  the  ques¬ 
tion  might  be  turned  upon  their  actual  value  and  not  their  expense, 
i  The  geographical  determinations  of  the  points  and  bearings  are  in¬ 
dispensable  to  an  accurate  map  even  of  a  moderate  extent  of  surface. 
If  a  map  or  chart  is  desirable,  it  should  certainly  be  constructed  on 
correct  mathematical  and  physical  principles.  What  these  results 
cost,  however,  is  a  matter  ot  simple  computation;  and  taking  the 
fiscal  year  just  passed,  which  is  unfavorable,  as  during  that  period 
!  a  base  was  measured,  and  reconnaissance  and  triangulations  made 
without  topographical  work,  all  of  which,  with  the  astronomical 
and  magnetic  observations,  are  included  in  the  estimates,  the  whole 
!  cost  per  acre,  including  the  topography,  is  three  cents  and  fifty- 
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two  hundredths  without  drawings,  or  four  cents  and  thirty-three 
hundredths  with.  Per  lineal  mile,  (taking  the  area  as  if  divided 
into  squares,)  the  cost  of  the  whole  geodetic  survey  is,  with  the 
topographical  drawings,  eleven  dollars  and  twenty-five  cents,. 
($11  25,)  and  without  them  ten  dollars  and  six  cents  ($10  06)  less 
than  the  maximum  paid  for  the  survey  of  the  public  lands.  The 
work  thus  proves  to  have  a  character  in  reference  to  expense  the 
very  reverse  of  what  is  sometimes  attributed  to  it.  It  not  only  fur¬ 
nishes  accurate  scientific  details  and  practical  results,  but  it  affords 
them  at  a  very  moderate  cost.  The  relief  to  the  coast  survey  ap¬ 
propriation  by  the  detail  of  officers  of  the  army,  does  not  sensibly 
vary  the  above  result  in  the  year  referred  to,  as  the  war  had  taken 
all  the  line  officers  from  service  on  the  work.  The  officers  of  the 
navy  are  employed  in  the  hydrography,  and  not  in  the  land  work 
which  is  above  referred  to. 

The  estimates  for  that  part  of  the  expenditure  of  the  hydrogra¬ 
phy  which  is  derived  from  the  coast  survey  appropriation,  pass 
through  the  same  routine  as  those  for  the  civil  and  military  parties. 
The  pay  of  the  officers,  and  the  pay  and  subsistence  of  the  officers 
and  men,  are  furnished  by  the  Navy  Department.  The  number  of 
officers  and  petty  officers  and  men  are  regulated  by  the  same  de¬ 
partment,  on  application  from  the  officers  of  the  navy  commanding 
the  hydrographic  parties.  These  are  transmitted  through  the 
superintendent  and  Secretary  of  the  Treasury,  as  a  matter  of  form; 
hut  the  judgment  of  the  officers  is  conclusive  with  me,  and  the 
requisitions  are  complied  with  or  denied,  at  the  pleasure  of  the 
Secretary  of  the  Navy.  The  law  requires  that  as  many  officers  of 
the  army  and  navy  as  practicable  be  employed  on  the  work;  and, 
independently  of  the  desire  to  husband  the  direct  appropriation, 
which,  I  confess,  is  a  strong  motive  with  me,  and  of  the  respect 
which  I  feel  for  the  officers  of  both  branches  of  the  service,  and  of 
the  gratification  which  official  or  private  intercourse  with  them 
always  gives,  I  am  bound  by  the  spirit  and  even  by  the  letter  of 
the  1  aw  to  apply  for  additional  officers  whenever  they  can  be  use¬ 
fully  employed  on  the  work.  Besides  the  regular  requisitions  for 
the  hydrographic  parties,  the  Secretary  of  the  Navy  has  it  in  his 
power,  under  the  same  law,  to  furnish  repairs  to  the  coast  survey 
vessels.  The  liberality  of  the  present  Secretary,  and  of  his  imme¬ 
diate  predecessor,  has  frequently  been  shown  in  this  way  to  the 
work.  This  very  liberality  has  induced  me  to  abstain  from  formal 
applications  for  such  a  purpose,  which  might  seem  like  a  direct 
solicitation  from  the  Treasury  Department,  through  which  ray  com¬ 
munications  take  place.  I  must  be  excused  from  referring  here  to 
the  very  important  aid  derived  from  the  Treasury  Department,  in 
the  transfer,  by  your  direction,  to  the  coast  survey  of  a  part  of  the 
steam  vessels  of  the  revenue  marine,  when  the  use  of  steam  had 
been  abandoned  in  that  service.  The  moderate  speed  of  these  ves¬ 
sels  is  no  objection  to  their  use  for  surveying  purposes. 

Under  the  law,  the  organization  of  the  coast  survey  contem¬ 
plates  the  employment  of  civilians  and  officers  of  the  army  and 
navy.  This  triple  organization  brings  the  scientific  and  practical 
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training  of  civilians  and  of  officers  of  the  army  and  navy  to  its  aid 
a  more  permanent  nucleus  is  supplied  from  civil  life  than  the  wants 
of  either  the  military  or  naval  service  could  yield,  while  entire  con¬ 
cert  of  action  is  secured  under  a  central  authority,  the  department 
in  which  matters  pertaining  to  the  trade,  commerce  and  navigation 
of  the  country  centre,  in  the  name  and  by  the  authority  of  which 
the  superintendent  acts.  The  scientific  details,  which  careful 
study  and  the  action  of  many  minds  viewing  them  from  different 
points  have  matured,  are  made  uniform  throughout  the  work,  and  the 
whole  proceeds  according  to  a  regular  plan  carefully  arranged,  and 
having  in  view  a  definite  resu't.  The  temporary  character  of  the 
work  is  recognized  as  a  cardinal  principle,  no  permanent  corps 
eing  organized  to  conduct  it,  a  feature  which  has  proved  impor¬ 
tant  in  other  works,  and  which  I  doubt  not  has  its  influence  in  this. 
Free  scope  is  afforded  for  selection  from  the  science  of  the  country 
at  large,  or  from  either  branch  of  the  military  or  naval  service, 
ander  the  heads  of  their  respective  departments,  of  those  whom 
ability,  knowledge,  and  opportunity  unite  in  recommending  for  the 

As. soon  as  the  arrangements  of  the  army  in  its  new  positions 
aermit,  I  hope  again  to  have  the  services  upon  the  work  of  such  of 
he  staff  and  line  officers  as  can  be  suitably  employed,  and  can  be 
pared  from  their  regular  duties. 

I  annex  a  table  showing  the  operations  of  the  several  parties,  the 
ames  of  the  chiefs  and  of  their  aids,  with  a  note  of  the  localities 
rhere  they  have  been  engaged  during  the  past  season.  Each  party 
eceives  its  instructions  from  me  before  taking  the  field,  and  com- 
lumcates  monthly  reports  of  progress  of  the  operations  directed, 

3  that  the  whole  may  proceed  according  to  a  general  plan  and 
ath  harmony  in  the  different  parts.  The  duty  of  superintendence, 
'hick  in  1844  occupied  but  a  small  portion  of  each  day  while  I 
as  engaged  in  field  work,  has  now  increased  so  as  to  engage  a 
irge  part  of  my  time.  Although  every  thing  must  be  done  by 
ori espondenee,  the  retirement  of  camp  life  is  so  favorable  to  the 
Jgular  occupation  of  time,  and  so  completely  excludes  all  inter- 
lption,  that  I  find  it  practicable  to  devote  a  considerable  portion 
the  year  to  field  work.  My  own  field  duties  are  presented  with 
i°se  of  the  assistants  in  the  table  just  referred  to.  The  work  is 

assed  under  the  following  geographical  divisions,  termed  sec- 
P-ons: 

Section  I.  From  Passaraaquoddy  bay  to  Point  Judith. 

Section  II.  From  Point  Judith  to  Cape  Henlopen. 
sSection  III.  From  Cape  Henlopen  to  Cape  Henry. 

Section  IY .  From  Cape  Henry  to  Cape  Fear. 

Section  Y.  From  Cape  Fear  to  the  St.  Mary’s  river. 

Section  VI.  From  the  St.  Mary’s  to  St.  Joseph’s  bay. 

(  Section  YII.  From  St.  Joseph’s  bay  to  Mobile  bay. 

‘  Section  YIII.  From  Mobile  bay  to  Yermillion  bay. 

Section  IX.  From  Yermillion  bay  to  the  boundary. 

Section  X.  Western  coast  of  the  United  States. 
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The  preliminary  arrangements  for  the  party  for  the  western 
coast  were  made  by  direction  of  the  Secretary  of  the  Treasury 
in  the  summer  and  autumn,  and  their  instructions  issued  in  time 
to  avail  themselves  of  the  facilities  recently  afforded  for  the 
transportation  of  persons  and  instruments  to  Oregon.  Assistant 
James  S.  Williams  and  Sub-assistant  Joseph  S.  Ruth  have  been  se¬ 
lected  as  the  pioneers  of  the  coast  survey  in  that  distant  section. 
A  hydrographic  party,  under  Lieutenant  Commanding  W.  P.  Mc¬ 
Arthur,  has  also  been  organized  for  this  service,  and  will  probably 
have  sailed  before  this  report  is  received.  I  take  this  opportunity 
to  acknowledge  the  facilities  afforded  by  the  departments  of  the 
quartermaster  general  and  commissary  general  of  the  army,  with 
the  approval  of  the  Hon.  Secretary  of  War,  and  by  Messrs.  How¬ 
land  and  Aspinwall  of  New  York. 

The  seasons  during  which  the  survey  of  the  coast  can  be  prose¬ 
cuted  to  best  advantage  are  only  well  marked  in  their  extremes,  and 
are  matters  of  experience,  the  data  of  which  must  be  collected  un¬ 
der  the  actual  circumstances  of  each  party.  The  requirements  of 
the  different  operations  are  so  various  that  the  experience  of  one 
party  does  not  apply  to  the  case  of  another;  and  the  experience  of 
ordinary  life  fails  entirely  to  enlighten  us,  except  in  strongly  mark¬ 
ed  cases.  A  condition  of  the  atmosphere  which  will  answer  very 
well  for  the  near  sights  of  topography  or  tertiary  triangulation,  is 
not  good  enough  for  the  longer  sights  of  the  primary  work.  The 
clear  nights  required  for  astronomy  accompany  very  frequently 
days  which  are  too  hazy  for  main  triangulation.  Extremes  of  cold 
and  heat,  which  cause  the  weather  to  be  commonly  pronounced  dis¬ 
agreeable,  can  be  very  well  borne,  if  they  do  not  affect  the  air  by 
producing  lateral  refraction,  haziness  or  motion.  The  exposure  of 
the  parties  to  illness  results,  if  we  pass  over  the  suffering  unregard¬ 
ed,  at  least  in  a  great  loss  of  time  to  the  work.  The  monthly  re¬ 
ports  of  the  persons  engaged  in  the  different  sections  show  the  num¬ 
ber  of  days  which  they  are  able  to  employ  in  different  parts  of  the 
year,  and  furnish  a  valuable  body  of  statistics  on  this  point,  as  they 
accumulate.  Frequent  correspondence  with  those  engaged  alsc 
determines  speedily  some  general  rules  within  which  individual 
judgment  is  the  guide.  Taking  the  eastern  section  (No.  I.)  and 
one  of  the  southwestern  sections,  (No.  VIII.  or  No.  IX.,)  the  sur¬ 
veying  seasons  scarcely  overlap,  and  parties  can  be  transferred 
from  one  of  these  sections  to  the  other,  when  the  office  work  re¬ 
sulting  from  the  field  season  does  not  give  full  occupation  to  theii 
time.  Sometimes  the  office  work  of  the  party  thus  accumulates 
and  the  transfer  from  section  to  section  is  impracticable.  In  soon 
of  the  new  sections  we  are  not  yet  thoroughly  acquainted  with  the 
best  wrorking  seasons,  and  in  others,  these  vary  from  year  to  year 
as  the  winter  sets  in  earlier  or  later,  and  is  more  or  less  stormy, 
I  endeavor,  in  concert  with  the  chiefs  of  parties,  to  select  the  mosi 
profitable  parts  of  the  year  for  the  field,  and  to  keep  the  party  ir 
the  same  section  or  to  change  it,  as  circumstances  require. 

The  following  is  a  summary  of  the  progress  of  the  field  and  office 
work  of  the  survey  in  its  different  sections  since  November,  1847 
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of  which  a  more  extended  description  is  given  under  the  head  of 
each  geographical  section.  The  progress  of  the  work  in  each  sec¬ 
tion  is  shown  upon  a  sketch  accompanying  the  report,  that  of  the 
past  year  being  designated  by  a  date  placed  near  a  station  occu¬ 
pied,  or  upon  a  plane  table  or  hydrographic  sheet  finished. 

Section  I  An  additional  station  of  the  primary  triangulation  in 

ew  lampshire  has  been  occupied,  at  which  astronomical  and  mag¬ 
netic  observations  have  been  made.  The  difference  of  longitude 
between  New  York  and  Cambridge  has  been  ascertained  by  com¬ 
bined  telegraphic  and  astronomical  observations.  The  chronometer 
comparisons  between  Cambridge  and  Liverpool  (England)  have 
been  continued.  Observations  for  latitude  and  longitude  at  Cam¬ 
bridge  and  Nantucket  have  been  reported  lor  the  use  of  the  survey. 
Lhc  reconnaissance  for  the  primary  triangulation  has  been  extended 
in  Maine.  The  secondary  triangulation  of  the  western  shore  of 
Massachusetts  bay  has  been  continued  to  join  the  Boston  harbor 
work  on  the  north,  and  the  Cape  Cod  and  Buzzard’s  bay  triangula¬ 
te1?  on  the  south,  and  is  nearly  completed.  The  secondary  triangu - 
lation ,  east  of  Boston,  has  been  extended  over  Marblehead  and  Salem 
harbors  to  Cape  Ann.  The  topography  of  the  peninsula  of  Cape 
Cod  has  been  nearly  completed,  and  that  of  the  south  shore  has 
been  continued.  The  hydrography  of  the  shoals  near  Nantucket 
has  advanced  towards  completion;  the  sounding  of  Muskeget 
channel  has  oeen  completed;  the  tidal  and  current  observations  in 
Boston  harbor  have  been  completed.  A  steam  vessel  was  used  in 
the  work  near  Nantucket.  Six  shoals  in  the  vicinity  of  Nantucket 
ave  been  discovered  and  announced.  An  examination  has  been 
made  of  Sankaty  head,  as  a  site  for  a  light-house. 

The  computations  of  the  work  of  the  previous  year  have  been 
.made.  I  he  two  manuscript  charts  of  Boston  harbor  have  been 
reduced,  and  the  drawing  is  nearly  completed.  The  drawing  of  the 
m,me/har.t)  on  /  smaller  scale  for  engraving,  has  been  commenced. 
[The  drawing^  the  chart  of  Nantucket  harbor  has  been  completed, 
and  that  of  Hyanms  harbor  has  been  made.  The  engraving  of  the 
chart  of  Nantucket  harbor  has  been  completed.  The  engraving  of 
, he  chart  of  Hyannis  harbor  has  been  commenced.  The'  engraving 
oi  the  eastern  series  No.  I.  has  been  commenced. 

The  chart  of  Edgartown  harbor  (Martha’s  Vineyard)  has  been 
published.  A  sketch  of  the  Nantucket  shoals  has  been  engraved 
md  published,  for  distribution.  5 

L  SECT*0N  II-  Astronomical  observations  have  been  made  at  West 
.  doint,  for  the  general  purposes  of  the  survey.  Magnetic  observa¬ 
tions  have,  been  made  at  Fire  island,  and  near  New  Haven. 
Unangulation ,  to  determine  points  for  supplementary  hydrography, 
m  the  coast  of  Long  island  has  been  made.  Topographical  work 
tear  Hell  Gate  and  Sandy  Hook  has  been  executed.  Tidal  and 
jrurrent  observations  ha.ve  been  made  at  the  eastern  entrance  to 
|jong  sland  sound,  and  off  Montauk  Point;  soundings  have  been 
aken  in  N  arragansett  bay,  Newport  harbor,  and  off  shore,  between 
fl0?k  1l!a^d  and  Cuttyhunk.  Supplementary  soundings  have  been 
■na  e  o  the  south  side  of  Long  Island,  off  shore,  between  the  capes 
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of  the  Delaware  and  Martha’s  vineyard,  and  for  comparison  with 
those  of  former  years,  at  the  entrance  to  New  York  harbor;  in 
Buttermilk  channel,  in  the  same  habor,  and  in  Hell  Gate  and  its 
approaches.  A  steam  vessel  has  been  used  in  the  off  shore  work 
of  this  section. 

The  re-drawing  of  the  middle  and  western  sheets  of.  Long  Island 
sound  has  been  made  in  part,  and  additions  have  been  made  to  the 
harbor  map  of  Black  Rock  and  Bridgeport.  The  drawing  of  the 
western  sheet  of  the  south  shore  of  Long  Island  sound  has  been 
nearly  completed.  The  topography  for  the  chart  of  the  anchorages 
of  Captain’s  island,  east  and  west,  and  of  the  mouth  of  the  Con¬ 
necticut  river,  has  been  drawn. 

The  engraving  of  the  eastern  sheet  of  Long  Island  sound  has  been 
completed,  that  of  the  middle  sheet  has  made  tolerable  progress,  and 
the  western  sheet  has  been  in  hands.  The  engraving  of  the  chart  of 
Huntingdon  bay  has  been  completed.  The  chart  of  the  anchorage 
of  Cawkin’s  and  Sheffield  islands  is  nearly  engraved ,  and  Captain’s 
island,  east  and  west,  has  been  commenced.  The  engraving  of  the 
entrance  sheet  of  Delaware  bay  has  been  completed.  The  off-shore 
chart,  from  Cape  Henlopen  to  Point  Judith,  has  made  considerable 
progress  towards  completion. 

The  eastern  sheet  of  Long  Island  sound,  the  three  sheets  of  De¬ 
laware  bay,  the  chart  of  New  London,  Oyster  bay,  and  of  Black 
Rock  and  Bridgeport  harbors,  have  been  published,  and  Hunting¬ 
don  bay  is  ready  for  printing. 

Section  III.  Verification  of  'primary  triangulation ,  extension 
of  primary  and  secondary  triangulation  south  of  the  Potomac  and 
across  to  Washington,  and  reconnaissance  connected  with  the  latter 
work,  have  been  executed.  The  secondary  triangulation  of  the 
outer  shore  of  the  peninsula  has  been  continued  southward  into  the 
limits  of  Virginia.  The  topography  of  the  shores  of  the  Great 
and  Little  Choptank,  and  of  the  adjacent  shores  of  the  Chesapeake, 
of  the  Patuxent,  from  its  mouth  as  far  as  the  triangulation  extends, 
of  the  bay  in  the  vicinity,  of  the  islands  south  of  Kent  island,  and  of 
Chester  river,  has  been  completed.  Verification  work  on  the  Pa- 
tapsco  is  in  progress.  The  topography  of  the  ocean  shore  from 
Indian  river  to  Sinepuxent  bay  has  been  completed.  The  in-shore 
hydrography  outside  of  the  peninsula  has  been  carried  from  Indian 
river  inlet,  south  of  Isle  of  Wight  shoal;  of  the  Chesapeake,  south 
to  the  line  from  Point  no  Point  to  Bloodsworth  station.  A  steam 
vessel,  loaned  by  the  Navy  Department,  was  used  during  part  of  the 
season  in  the  work  outside.  Examinations  in  relation  to  light¬ 
houses  have  been  made  at  Sand  island  inlet  and  at  Blakiston’s 
island.  The  hydrography  of  the  Great  and  Little  Choptank  rivers, 
and  of  the  Chesapeake  bay,  near  their  mouths,  has  been  completed. 

A  shoal  has  been  discovered  in  the  bay  at  the  mouth  of  the  Great 
and  Little  Choptank,  and  the  limits  of  a  dangerous  shoal  near 
Sharp’s  island  have  been,  for  the  first  time,  well  defined. 

The  drawing  of  the  chart  of  the  entrance  to  Chester  river  (har¬ 
bor  of  refuge)  has  been  made.  The  drawing  of  the  upper  sheet  of 
Chesapeake  bay  has  also  been  in  progress,  and  has  been  sufficiently 
advanced  to  pass  into  the  hands  of  the  engraver.  The  engraving  I 
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of  the  chart  of  Chester  river  harbor,  and  of  the  upper  sheet  of 
Chesapeake  bay  has  been  commenced.  That  of  the  chart  of  Pa- 
tapsco  river  and  Baltimore  harbor  (in  two  sheets)  is  nearly  com¬ 
pleted. 

Section  IY.  The  measurement  of  a  base  line  in  North  Carolina 
is  in  progress.  The  triangulation  of  Albemarle  sound  has  been 
completed  from  Edenton  to  its  entrance.  Astronomical  observa¬ 
tions  for  azimuth  and  for  difference  of  longitude  from  Washington 
by  chronometers  have  been  made  at  Stevenson’s  point.  The  trian¬ 
gulation  of  Alligator  river  has  been  completed.  The  topography 
of  the  southern  shore  of  Albemarle  sound  has  been  finished  from 
Durant’s  island  nearly  to  the  head  of  the  sound;  that  of  the  shores 
of  the  Perquimon’s  and  Little  rivers,  and  of  part  of  the  northern 
shore  of  the  sound  from  the  Pasquotank  westward,  has  also  been 
executed.  The  hydrogaphy  of  the  Pasquotank  river  has  been  com¬ 
pleted,  and  that  of  Albemarle  sound  has  made  considerable  progress. 
Observations  for  the  rise  and  fall  of  the  water  have  been  regularly 
kept  up  at  two  stations. 

The  observations  of  the  section  have  been  computed ,  and  a  reduc¬ 
tion  of  the  chart  of  the  Pasquotank  river  has  been  made  for  engrav¬ 
ing.  The  materials  are  collected  for  one  sheet  of  a  proposed  chart 
of  Albemarle  sound  and  its  rivers. 

The  work  has  been,  during  the  past  season,  in  full  activity  in 

i  1S  se^on)  and  tbe  estimates  for  the  next  season  contemplate  also 
the  full  scale  of  operation. 

Sections  III.  and  IV.  The  exploration  of  the  gulf  stream  has 
been  continued  in  these  two  sections;  soundings  for  temperature 
having  been  taken  on  two  lines,  one  southeast  from  Cape  Charles, 

and  the  other  southeast  from  Cape  Hatteras.  A  steam  vessel  was 
used  in  the  work. 

^  ^ECT^0N  y*  The  preliminary  reconnaissance  of  the  coast  of 
bouth  Carolina  and  Georgia  has  been  completed,  and  the  minute 
reconnaissance  made  from  the  base  line  on  Edisto  Island  to  Christ 
^huich  parish,  north  of  Charleston.  A  preliminary  measurement 
)f  the  base  has  been  made,  and  the  triangulation  has  been  com- 
nenced.  Astronomical  observations  have  been  made  at  Charleston, 
ind  a  field  party  for  astronomical  and  magnetic  observations  is 
inder  orders  to  this  section.  The  estimate  for  the  next  year  pro- 
rides  for  topographical  and  hydrographic  work  in  this  section,  and 
rom  November  a  reconnaissance  towards  Savannah.  The  first 
pork  will  be  directed  towards  Charleston. 

[Section  YII.  The  preliminary  reconnaissance  has  been  in  pro- 

ress  during  part  of  the  season  for  the  extension  of  the  triangula- 

lon  from  Dauphin  island  base,  in  section  VIII.,  eastward  into  this 
ection. 

At  the  close  of  October,!  was  requested  by  the  Commissioner  of 
te  General  Land  Office  to  undertake  the  survey  of  the  Florida 
leys,  and  have  taken  preliminary  steps  for  commencing  the  work 
‘^mediately.  A  reconnaissance  will  be  made  and  reported  forth- 

Section  VIII.  The  primary  triangulation  of  Mississippi  sound 
■is  been  carried  to  the  entrance  of  Lake  Borgne  and  the  Chan- 
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deleur  islands,  the  limits  also  of  the  secondary  triangulation.  The 
secondary  triangulation  of  Mobile  bay  has  made  considerable  pro¬ 
gress.  Astronomical  observations  to  connect  section  IX.  with  this 
section  have  been  made  at  East  Pascagoula.  The  topography  of 
the  islands  which  enclose  Mississippi  sound  has  been  completed, 
and  that  of  the  north  shore  of  the  sound  has  been  carried  as  far 
west  as  Pascagoula.  The  hydrography  of  the  entrance  to  Mobile 
bay  and  of  Ship  and  Cat  island  harbors,  and  of  their  approaches, 
has  been  finished.  A  steam  vessel  was  used  during  part  of  the 
season  in  this  work.  The  computations  of  the  section  have  been 
revised.  The  hydrographic  reduction  of  a  chart  of  the  entrance  to 
Mobile  bay  is  in  progress;  one  of  Ship  and  Cat  island  harbors 
and  their  approaches  has  been  commenced.  These  charts  will  be 
drawn  and  put  into  the  hands  of  the  engraver  as  early  as  prac¬ 
ticable.  Another  season  will,  it  is  expected,  furnish  materials  for 
No.  1  of  the  General  Coast  Map,  which  is  also,  in  part,  the  lower 
sheet  of  the  map  of  Mobile  bay. 

The  work  has  been  continued  in  full  activity  in  this  section 
during  the  past  season. 

Section  IX.  A  minute  reconnaissance  of  Galveston  bay  and  its 
vicinity  has  been  made,  a  preliminary  measurement  of  a  base  line 
made,  and  the  triangulation  of  Galveston  lower  bay  commenced. 
Observations  for  latitude ,  azimuth ,  and  difference  of  longitude , 
have  been  made  at  one  of  the  stations.  The  parties  for  this  sec¬ 
tion  are  under  instructions  to  proceed  there  as  soon  as  the  season 
permits;  and  the  estimates  for  next  year  contemplate  the  gradual 
development  of  the  survey  from  the  preliminary  steps  already 
taken. 

Section  X.  The  continuation  of  the  operations  of  the  land  and 
hydrographical  parties  despatched  to  the  western  coast  is  provided 
for  by  the  estimates. 

The  field  or  office  work  of  the  survey  has  thus  been  carried  into 
every  State  on  the  Atlantic  and  Gulf  of  Mexico,  except  one. 

The  entire  ignorance  of  the  dangerous  part  of  our  coast  near  the 
island  of  Nantucket,  so  important  as  being  in  the  track  of  vessels 
trading  to  Europe  from  New  York,  and  coastwise  between  New 
York  and  New  England,  is  remarkably  illustrated  by  the  discovery 
of  six  new  shoals  there  during  the  past  season,  by  the  hydrographic 
party  under  command  of  Lieutenant  Charles  H.  Davis,  United 
States  navy;  an  illustration  unfortunately  strengthened  by  the  con¬ 
dition  of  the  packet  ship  Louis  Philippe,  which  was  driven  into 
this  dangerous  region  in  December  last.  I  refer  to  the  letter  of 
William  Mitchell,  of  Nantucket,  (appendix  No.  2,)  to  show  how 
completely  the  position  of  the  vessel  was  unknown.  The  vessel 
touched  upon  shoal  after  shoal,  without  the  formation  of  a  useful 
conjecture  as  to  where  the  last  spot  upon  which  she  struck  was,  or 
where  the  next  might  be.  The  lives  of  those  on  board  and  the  ves¬ 
sel  were  happily  (providentially)  saved,  the  vessel  being  seen  by  the 
people  of  Nantucket,  when  the  storm  subsided,  in  a  perilous  condi¬ 
tion,  and  aid  being  promptly  rendered.  If  it  were  permitted  to 
mention  such  a  fact  when  life  was  at  stake,  I  might  state  that  the 
duties  on  the  cargo  of  this  vessel  would  have  furnished  an  accu- 
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rate  chart  of  the  whole  of  this  region.  These  duties  would  have 
been  lost  to  the  government ,  the  chief  cargo  having  been  Christmas 
goods,  the  orders  for  which,  of  course,  could  not  have  been  re¬ 
newed. 

The  following  is  a  brief  statement  of  the  progress  made  in  the 
coast  survey,  the  surveying  season  of  1844,  and  that  just  past, 
both  inclusive,  a  period  of  about  four  years  and  a  half,  and  five 
seasons  for  the  northern  sections.  The  triangulation  now  extends 
from  Maine  to  Virginia,  in  a  connected  series,  and  has  been  com¬ 
menced  in  North  and  South  Carolina,  Alabama,  Mississippi,  Lou¬ 
isiana,  and  Texas.  The  description  will  be  better  understood  by 
referring  to  the  sketches  accompanying  the  report,  which  show  the 
progress  for  the  whole  period,  that  for  the  past  year  being  specifi¬ 
cally  marked  upon  them. 

During  the  period  referred  to  above,  the  primary  reconnaissance 
and  triangulation  have  been  carried  from  the  southwest  part  of 
Rhode  Island  into  Maine,  (see  sketch  A.)  Astronomical  observa¬ 
tions  have  been  made  at  13  stations,  and  magnetic  at  18.  A  base  line 
of  verification,  of  eleven  miles  in  length,  has  been  measured.  The 
difference  of  longitude  of  New  York  city  hall  and  Cambridge  ob¬ 
servatory  has  been  determined  by  telegraph.  The  secondary  tri¬ 
angulation  has  advanced  from  the  eastern  entrance  of  Narragansett 
bay  to  Cape  Ann,  with  an  interval  which  another  season’s  work 
will  fill  up.  The  topography  has  been  carried  from  Point  Judith 
to  Cape  Cod,  and  has  included  the  shores  of  Boston  harbor  and 
its  approaches.  The  hydrography  has  been  extended  from  Point 
Judith  east  of  Nantucket,  including  part  of  Narragansett  bay,  the 
whole  of  Buzzard’s  bay,  the  Vineyard  sound,  the  dangerous  shoals 
off  Nantucket,  A!  uskeget  channel,  Hyannis  harbor,  and  Boston  harbor 
and  its  approaches.  Charts  of  four  harbors  in  the  section  have 
been  drawn,  engraved,  and  published;  a  fifth  has  been  drawn  and 
engraved,  and  is  ready  for  publication;  a  sixth,  and  one  of  the 
sheets  of  the  general  coast  chart,  are  in  the  hands  of  the  engravers. 
Two  manuscript  maps  of  Boston  harbor  are  nearly  completed  for 
the  commissioners  of  the  State  of  Massachusetts. 

Much  work  of  verification  and  filling  up  has  been  done  in  the 
second  section,  (sketch  B,)  between  Cape  May  and  Point  Judith. 
Seven  astronomical  and  46  magnetic  stations  have  been  occupied. 
The  difference  of  longitude  between  New  York  and  Philadelphia 
has  been  determined.  The  hydrography  of  the  approaches  to  the 
IDelaware  has  been  executed.  Tne  map  of  New  York  bay  and 
iharbor,  and  the  environs,  in  six  sheets,  and  the  smaller  map  in  one 
|sheet,  have  been  published.  Five  charts  of  harbors  of  refuge,  &c., 
Jin  Long  Isiand  sound,  have  been  published,  two  others  are  engraved 
jand  nearly  ready  ior  publication,  and  one  other  has  made  consid¬ 
erable  progress.  The  engraving,  of  course,  supposes  the  previous 
reduction  and  drawing  of  all  the  maps.  One  large  sheet  of  the 
ichait  of  Long  Isiand  sound  has  been  published,  and  another  is  well 
advanced  towards  completion.  The  complete  chart  of  Delaware 
|bay  and  river,  in  three  sheets,  has  been  drawn,  engraved,  printed, 
land  published.  A  chart  of  Little  Egg  harbor,  in  New  Jersey,  (har- 
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Lor  of  refuge,)  has  been  drawn,  engraved,  and  published.  The  off¬ 
shore  chart,  irom  Cape  May  to  Point  Judith,  is  nearly  completed. 
One  sheet  of  the  south  side  of  Long  Island,  delayed  for  work  of 
verification,  is  nearly  completed. 

The  primary  triangulation  has  been  extended  across  from  the 
Delaware  to  the  Chesapeake,  and  down  the  bay  to  the  Virginia  line, 
(sketch  C;)  and  it  is  estimated  that  two,  or  at  most  three  seasons 
more,  will  complete  this  work  to  the  capes  of  the  Chesapeake.  A 
base  of  verification  on  Kent  island  has  been  measured.  Astrono¬ 
mical  observations  have  been  made  at  six  stations,  and  magnetic 
observations  at  twenty.  The  difference  of  longitude  of  the  obser¬ 
vatories  at  Washington  and  at  Philadelphia  has  been  ascertained 
by  telegraph.  The  triangulation  across  from  the  Chesapeake  to 
th  e  capitol  and  observatory  has  been  nearly  completed.  The  se¬ 
condary  triangulation  on  the  outer  coast  has  been  carried  south  of 
the  Virginia  line. 

The  triangulation  of  all  the  rivers  emptying  into  the  Chesapeake 
north  of  the  Patuxent,  and  part  of  the  Patuxent,  has  been  made. 
The  topography  of  this  section,  on  the  bay  and  tributaries,  com¬ 
menced  in  1844,  is  nearly  half  completed,  and,  on  the  outside,  has 
reached  Sinepuxent  bay.  The  hydrography  of  the  bay  extends 
south  to  the  line  Point  no  Point  and  Hilly  Hammock  station,  (see 
sketch  C,)  and  the  in-shore  work  on  the  outer  coast,  south  of  the 
Isle  of  Wight  shoal.  One  harbor  chart  has  been  published,  three 
others  are  nearly  engraved,  and  the  engraving  of  the  northern  sheet 
of  the  Chesapeake  has  been  commenced. 

In  section  IV.,  (sketch  D,)  the  triangulation  has  extended  over 
Albemarle,  Croatan,  and  Roanoke  sounds.  A  base  line  is  measuring 
on  Bodies’  island.  Astronomical  and  magnetic  observations 
have  been  made  at  three  stations.  Chronometer  differences  of  lon¬ 
gitude  from  Washington  have  been  obtained.  The  triangulation 
of  the  rivers  emptying  into  the  north  and  south  sides  of  Albemarle 
sound  has  been  made,  and  the  topography  of  the  shores,  (with  one 
exception,)  and  of  the  sound,  has  been  completed.  The  hydro¬ 
graphy  of  Albemarle  sound  is  nearly  one-half  done.  The  compu¬ 
tations  and  reductions  of  the  proposed  chart  of  the  sound  have 
kept  pace  with  the  work.  A  chart  of  the  Pasquotank  (the  outlet 
of  the  Dismal  Swamp  canal)  has  been  reduced,  and  will  be  at  once 
engraved. 

The  gulf  stream  has  been  crossed  in  various  sections  from 
Sandy  Hook  to  Hatteras,  extending  southeast,  the  most  south¬ 
wardly  and  eastwardly  point  reaching  latitude  30°  34'  north,  and 
longitude  69°  36’  west;  on  these  sections,  at  various  depths,  to  five 
and  six  hundred  fathoms,  and,  in  a  few  cases,  to  greater  depths, 
the  temperatures  have  been  ascertained,  so  as  to  obtain  the  law  of 
decrease  with  the  depth  and  the  distribution  at  and  below  the  sur¬ 
face  at  any  given  depth. 

A  general  reconnaissance  has  been  made  of  the  coast  of  South 
Carolina  and  Georgia,  (section  V.,)  and  a  minute  reconnaissance 
from  the  base  line  on  Edisto  island  to  north  of  Charleston,  (sketch 
E,)  A  preliminary  measurement  of  the  base  has  been  made.  One 
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astronomical  station  has  been  established.  In  another  year  this 
section  will  have  passed  through  all  the  preliminary  steps  to  the 
full  development  of  the  survey  in  it. 

A  general  reconnaissance  has  been  made  of  part  of  the  coast  of 
t  lorida,  (section  VII.,)  and  one  is  now  making  of  the  Florida  keys 
and  islands,  (section  VI.)  J 

A  complete  reconnaissance  has  been  made  of  part  of  section 
VIII.,  (sketch  F,)  including  the  coast  of  Alabama,  Mississippi,  and 
part  of  Louisiana.  A  b.se  line  has  been  measured  on  Dauphin 
island.  The  triangulation  from  Mobile  bay  to  Lake  Borsne  is 
nearly  complete,  and  it  is  estimated  that  another  season  will  nearly 
A  not  quite  complete  the  connexion  between  Mobile  and  New 
Orleans.  Two  astronomical  and  magnetic  stations  have  been  oc¬ 
cupied  in  this  section.  The  topography  of  the  shores  of  Mississippi 
sound,  as  far  west  as  Pascagoula,  is  complete,  and  of  Dauphin, 
Petit  Bois,  H(  und,  Ship,  and  Cat  islands.  The  hydrography  of  the 
entrance  to  Mobile  bay,  and  of  Cat  and  Ship  island  harbors,  and 
heir  approaches,  and  of  part  of  Mississippi  sound,  is  complete, 
lhe  computations  and  reductions  have  been  kept  up,  and  charts  of 

the  entrance  to  Mobile  bay,  and  of  Cat  and  Ship  island  harbors: 
are  m  preparation.  ‘  9 

A  reconnaissance  has  been  made  of  part  of  section  IX.,  and  the 
trrangulatron  of  Galveston  bay,  (sketch  G,)  resting  upon  a  pre¬ 
liminary  base,  has  been  commenced.  Astronomical  and  magnetic 
observations  have  been  made  at  one  station,  and  chronometer  dif¬ 
ferences  of  longitude  obtained  between  a  station  in  Galveston  bav 
and  Pascagoula.  ■> 

In  the  instrument  with  which  two  of  the  base  lines  have  been 
measured,  1  have  combined  new  principles  and  details.  The  an- 
paratus  was  made  in  the  office  of  the  coast  survey,  and  has  fully 
realized  the  expectations  formed  in  regard  to  its  performance7 
JMew  geodetic  instruments, adapted  to  the  character  of  the  southern 
work,  have  been  provided;  new  and  improved  astronomical  and 
magnetic  instruments  have  entirely  replaced  the  older  ones-  new 
hydrographic  methods  and  instruments  have,  in  many  cases’,  been 
introduced.  The  organization  of  the  office,  and  of  all  the  details 
ot  computing  drawing,  engraving,  printing  and  publishing,  has, 
as  the  work  has  enlarged,  been  made  more  complete  by  the  di¬ 
visions  of  labor  and  of  responsibility.  The  principles  of  modern 

work  7  816  gradua,ly  extendinS  t0  al1  computations  of  this 

During  the  period  just  referred  to,  an  area  of  17.555  square 
,  es  has  been  triangulated;  the  topographical  surveys,  with  the 
ilane  table,  have  covered  2,318  square  miles,  and  embraced  an  ex- 
ent  of  shore  line,  roads,  &c.,  of  7,179  miles.  The  hydrography 
fa?  epvered  an  area  of  20,086  square  miles,  of  which  16.824  were 
inncipally  offshore  or  deep-sea  work.  Four  thousand  four 
lundred  and  four  copies  of  maps  and  charts  have  been  distributed 
o  literary  and  scientific  institutions  in  our  country,  and  to  depart- 
nents  of  our  own  and  foreign  governments. 

The  plan  of  the  work  has  been  extended,  so  as  to  be  more  in 
iroportion  with  the  extent  of  the  coast;  and,  as  additions  have 
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taken  place,  provision  has  also  been  made  to  survey  at  once  the 
more  important  portions  of  the  coast  added.  It  is  thus  certain 
that  any  fixed  and  definite  extent  of  shore  line  may  be  surveyed 
within  a  reasonable  time,  the  more  important  parts  being  put 
under  immediate  survey,  and  the  results  of  the  work  published. 

In  this  extension  of  the  work,  the  fostering  care  of  the  Treasury 
Department  and  of  Congress  has  been  especially  felt.  The  in¬ 
creased  appropriations  necessary  have  been  granted,  and  every  in¬ 
cidental  facility  which,  under  the  law,  the  Treasury  Department 
has  been  able  to  extend,  has  been  given  freely.  The  War  and 
N  avy  Departments  have  also  liberally  co-operated  in  aiding  the 
survey. 

In  the  estimates  for  the  next  fiscal  year,  work  equivalent  to  full 
activity  in  seven  sections  is  provided  for,  with  a  general  item  for 
office  expenditures,  and  the  cost  of  using  four  steam  vessels.  The 
total  sum  asked,  is  $186,000,  which  is  less  than  I  had  assumed,  in 
my  report  of  1846,  as  the  cost  of  seven  sections  and  the  general 
item  for  instruments  and  materials,  without  the  use  of  steam  ves¬ 
sels.  It  is,  certainly,  the  least  sum  for  which  the  work  proposed 
can  be  done,  and  may,  possibly,  owing  to  unforeseen  expenses  in 
the  new  sections,  fall  below  what  is  necessary. 

The  estimates  show,  with  some  detail,  ti  e  work  proposed  for  the 
next  fiscal  year.  The  following  is  a  brief  outline,  referring  only 
in  general  terms  to  the  operations. 

Full  activity  is  proposed  for  the  work  in  section  I.,  (coast  of 
Massachusetts,  New  Hampshire,  and  Maine,)  with  the  resources 
which  this  large  section,  with  its  indented  coast,  requires.  The 
office  work  will  keep  up,  in  general,  with  the  field  work.  The 
number  of  harbor  charts  furnished  by  this  section  has  rendered  it 
difficult  to  keep  up  in  the  engraving.  It  is  hoped  to  finish  the  hy¬ 
drography  of  Nantucket  shoals  in  another  season,  when  the  in-shore 
work  will  advance  rapidly.  This  important  region,  however,  will 
receive  all  the  time  which  it  may  require. 

The  field  'work  in  section  II.,  (Connecticut,  New  York,  New  Jer-, 
sey,  Pennsylvania,  and  Delaware,)  is  chiefly  of  filling  up,  and  the 
principal  items  of  expense  are  for  the  engraving  of  the  back  work. 

Section  III.,  (coast  Of  Maryland  and  Virginia,)  will  be  in  full 
activity,  the  same  provision,  at  least,  being  made  for  field  work 
as  in  the  last  fiscal  year,  while  the  office  work  will  considerably 
increase,  especially  in  the  items  of  drawing  and  engraving.  The 
hydrography  outside  of  the  peninsula  will  be  pushed  forward. 

The  work  will  be  also  in  full  activity  in  section  IV.,  (coast  of 
North  Carolina,)  the  necessary  astronomical,  triangulation,  topo¬ 
graphical,  and  hydrographical  parties  being  furnished.  The  coriD 
putations,  reductions,  and  drawings,  will  keep  pace  with  the  field 
work. 

The  basis  laid  by  the  present  season  will  enable  the  work  in 
section  V.  (coast  of  South  Carolina)  to  be  fully  developed  in  the 
course  of  the  next  year.  This  season  the  triangulation  and  astro-i 
nomica!  parties  will  prepare  for  the  topography  and  hydrography  ] 
of  the  following  year.  The  minute  reconnaissance  will  be  extended  I, 
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over  St.  Helena  sound  into  Georgia,  after  completing  Charleston 
harbor. 

The  exploration  of  the  gulf  stream  will  be  continued. 

The  reconnaissance  in  section  VII.  will  be  completed,  and  the 
work  on  the  Florida  keys  and  islands  for  the  Commissioner  of  the 
General  Land  Office  be  followed  up,  (section  VI.) 

In  section  VIII.  tne  woni  will  be  in  full  activity,  and  additional 
resources  are  required  for  drawing  and  the  engraving  of  maps  and 
charts. 

In  section  IX.  the  work  will  reach  its  full  scale  by  the  progress 
of  the  present  season. 

The  estimates  for  the  western  coast,  section  X.,  have  not,  of 
course,  the  precision  of  the  otners,  but  may  meet  the  expenses  of 
the  parties  already  sent  there. 

I  proceed  to  give  a  more  particular  account  of  the  progress  of 
the  survey  during  the  past  year,  under  the  head  of  the  several  geo¬ 
graphical  sections,  and  the  operations  in  e*ach  section. 

SECTION  No.  I. 

From  Passamaquoddy  bay  to  Point  Judith ,  including  the  coast  of 
Maine ,  Mew  Hampshire ,  Massachusetts ,  and  Rhode  Island. 

Three  triangulation  parties,  one  including  an  astronomical  party 
n  its  organization,  two  topographical  parties,  and  a  hydrographi¬ 
cal  party,  have  been  at  work  in  this  section  during  the  past  season. 
)ne  of  the  plare  table  parties  included  two  assistants,  each  carryi¬ 
ng  on  a  part  of  the  work,  and  one  of  the  hydrographical  parties 
lad  two  surveying  vessels.  The  effective  force,  therefore,  may  be 
eckoned  at  three  plane  table,  and  two  hydrographic  parties.  Be- 
ides  this,  during  part  of  the  season,  one  additional  hydrographic 
party  was  at  work  in  the  western  part  of  the  section.  One  station 
f  the  primary  triangulation,  which  is  also  an  astronomical  and 
magnetic  station,  has  been  occupied.  The  difference  of  longitude 
etween  New  York  and  Cambridge  has  been  obtained  by  telegraph, 
fhe  secondary  triangulation  of  Boston  harbor  has  been  connected 
frith  that  of  Cape  Cod  by  the  triangulation  of  the  western  side  of 
iassachusetts  bay,  and  has  been  extended  eastward,  to  include 
darblehead  and  Salem  harbors,  as  far  as  Manchester,  on  Cape  Ana, 
squiring  but  a  part  of  a  season  to  complete  the  secondary  work 
•om  Cape  Cod  to  Cape  Ann.  The  topography  of  Cape  Cod  has 
*  ade  good  progress.  The  regular  progress  along  the  coast,  which 
ad  been  interrupted  in  order  to  make  the  survey  of  Boston  harbor, 
as  thus  been  resumed. 

I  The  hydrography  of  Nantucket  south  shoals  has  made  excellent 
pogress,  and  has  realized,  in  new  discoveries,  the  fruits  of  the  zeal 
iid  perseverance  of  those  engaged  in  it.  Muskeget  channel,  an 
iiportant  avenue  to  and  from  the  Vineyard  sound,  and  one  which 
las  very  imperfectly  understood,  has  been  sounded  out. 

}The  attempt  to  reduce  the  expense  of  the  topographical  work, 
uniting  two  parties,  and  thereby  dispensing  with  some  of  the 


16 


Ex.  Doc.  No.  13. 


persons  necessary  in  a  separate  organization,  which  was  successful 
under  the  direction  of  Mr.  Cutts  in  section  III.,  has  been  tried  thi 
season  in  Mr.  Whiting’s  party.  The  expenditures  of  the  seasoij 
having  been  yet  returned  only  in  part,  I  cannot  give  the  result  ii 
figures;  but  Mr.  Whiting  reports  a  considerable  increase  of  worl 
in  proportion  to  the  addition  of  expenditure. 

An  early  announcement  was  made  of  the  discoveries,  by  Lieuten 
ant  Commanding  C.  H.  Davis,  off  Nantucket,  (see  appendix  No.  3, 
in  the  former  part  of  the  season.  The  work  increases  in  interes 
as  it  advances,  and  as  the  connexion  between  the  detached  part 
becomes  apparent.  The  two  shoal  spots  discovered  last  year,  an< 
the  ridges  discovered  in  1846,  are  now  traced  as  parts  of  exten'de 
shoals.  A  description  of  the  dangerous  locality  of  the  Nantucke 
shoals,  as  developed  up  to  the  close  of  the  season,  will  be  given  ir 
the  appendix  to  this  report,  (No.  3, bis,)  and  a  sketch  showing  this 
part  of  our  coast  as  now  known  will  accompany  it,  and  also  bf 
printed  separately  for  distribution.  The  steam  vessel,  sailing  ves 
sel,  and  extra  vessels  employed  this  year,  will  be  required  fo 
another  season,  at  least,  to  complete  this  part  of  the  survey.  Si, 
new  shoals  have  been  discovered  during  this  one  season, the  numbe 
showing  how  truly  this  important  part  of  our  coast  might  hav 
been  classed  with  regions  unknown. 

I  mentioned  in  the  report  of  last  year  that  comparative  trials  ha< 

been  made  of  the  zenith  telescope,  zenith  sector,  and  prime  verti 

cal  transit,  as  means  of  determining  latitudes  on  the  coast  survey 

The  results  were  verv  favorable  to  the  two  instruments  first  named 

• > 

and  unfavorable  to  the  method  by  transits  over  the  prime  vertical  fo 
field  work.  The  eastern  and  western  transits  of  but  few  stars  coul 
be  observed  on  the  same  evening,  and  the  intervals  were  fre 
quently  lost,  even  when  the  observations  were  extended  throng 
the  whole  night.  The  results  by  the  same  star  upon  every  wir 
were  good,  the  probable  error  of  thedatitude  from  a  single  obser 
vation  on  a  single  wire  being  but  0". 85,  (about  the  same  in  amoun 
as  the  single  observation  with  the  zenith  sector;)  the  probable  erro 
of  latitude,  as  observed  by  a  single  star,  derived  from  a  mean  of  foil 
observed,  being  2//.07,  and  of  the  mean  of  the  four  1''.04.  It  i 
very  probable  that  these  difficulties  may  be  remedied,  at  least  in 
degree,  by  another  method  of  observing  or  by  comparisons  at  dif 
ferent  places  for  differences  of  latitude,  but  the  few  results  whic 
can  be  procured  in  a  given  time,  when  the  weather  is  particular! 
favorable,  will  always  tell  against  it  for  field  purposes.  Mr.  Da 
vidson,who  remained  at  Agamenticus  to  add  to  the  number  of  star 
which  had  been  observed  on  the  prime  vertical,  labored  assiduous! 
for  twenty-seven  nights,  watching  the  whole  night  when  there  wa 
any  prospect  of  success,  without  procuring  a  single  interval  be 
tween  an  eastern  and  western  transit  of  the  same  star. 

With  the  zenith  sector,  in  sixteen  evenings  ia  October  and  No 
vember,  before  midnight,  106  observations  were  made  on  37  star? 
the  probable  error  of  a  single  observation  being  0f/.88,  and  th 
probable  error  of  the  place  of  any  one  star  as  given  by  the  cata 
logue  being  0".47.  The  error  of  the  mean  result  for  latitude  i  j 
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thus  very  small,  being  probably  chiefly  that  of  the  Dart  of 

catalogue  employed.  Four  observations  with  the  zenith  sector 

apfP®fr  to  gn'e  a  J'esu!t  equivalent  in  value  to  the  normal 
place  of  the  star  given  by  the  catalogue.  By  the  zenith  telescon» 

?[shts’  *°  about  midnight,  125  observations  were  made  on  25 
“ ,ars,  the  probable  error  of  an  observation  being  ±  O''  87  of  a  sin 

&r43°Ciy  2B"  1  "t?  being  ±  1"'43>  and  the  mean>  latitud'e" 

!fiun  ,  .,-1'  ,Th.ere.  IS  yet  room  for  doubt  whether  the 

mth  sector  wdl  maintain  its  superior  accuracy  when  compared 

ith  the  more  recent  forms  of  the  zenith  and  equal  altitude  instru- 
ment,  and  with  more  accurate  determinations  of  the  places  of  the 
s  ars.  The  portability  of  this  latter  instrument,  and  the  facility 
of  its  use  by  a  single  observer,  makes  it  deservedly  a  favorite, 
ihe  trial  at  Agamenticus  was  favorable  to  one  determination  of 
latitude  by  the  zenith  sector,  as  compared  with  one  determination 
of  latitude  by  the  zenith  telescope.  The  results  for  the  latitude  of 
t.ie  Station,  derived  from  the  three  instruments,  were  for  the  zenith 
sector  43°  13' 25 ”.00;  zenith  telescope  43°  15'  25”.  1;  transits  over 
the  prime  vertical  43°  13'  25”. 81  N. 

}■  Reconnaissance. — The  reconnaissance  for  the  extension  of  the 
primary  triangulation  eastward  from  the  stations,  in  New  Hamp¬ 
shire  and  Maine,  shown  upon  the  sketch  of  the  work  of  last  year, 
has  been  continued  under  my  immediate  direction,  by  assistant  C. 
U.  Boutelle,  who  was  occupied  in  it  from  the  21st  of  June  to  the 
th  °i  August.  The  work  proved  much  more  difficult  than  Mr 
outelle  s  previous  knowledge  of  that  part  of  the  country  had  led 
lm  to  suppose;  the  points  which  are  intervisable  and  which  form 
)y  their  connexion,  triangles  of  the  proper  shape,  not  giving  the 
ength  of  sides  which  had  been  anticipated.  After  a  general  erc- 
imination  of  the  country,  for  the  next  range  of  triangles,  Mr’ 

loutelle  made  a  triangulation  with  a  reconnoitring  telescom’ 
frith  a  divided  r.  rr.le.  co  sc  tn  fiv- 


J  ? 

oints  in  particular  directions,  and  presents  a  scheme  for  theTfx- 
ension  of  the  primary  triangles. 

2.  Primary  triangulation.— As  stated  in  my  report  of  last  vea- 

tf-1S  tnanSulati?n)  in  advance  of  the  secondary^  ad- 
■its  of  the  devotion  of  part  of  my  time  to  work  in  other  sections 
.  osing  the  work  of  verification  in  section  III,  in  the  latter  part 
*  Augustrl  occupied  Unkonoonuc  station  in  New  HampshirePbe- 
een  the  28th  of  August  and  7th  of  October.  This  waPS  not  ori- 
^natly  intended  as  an  astronomical  station,  but  the  Secretary  of 
e  Treasury  having  directed  the  beginning  of  the  survey  of  the 

1 *°ftSeC‘10n,  X,>  the  w,estern  coast,  I  deemed  it  expedient  that 
t  assistants  who  was  to  be  in  charge  of  that  work,  should  have 
opportunity  of  going  through  all  the  different  classes  of  obser- 
tions  made.in  the  survey,  and  determined  to  use  this  station,  both 
astronomical  and  magnetic  observations.  When  the  observa- 

/V 


18 


Ex.  Doc.  No.  13. 


tions  at  Unkonoonuc  were  completed,  I  transferred  my  party  to 

North  Carolina  for  the  measurement  of  abase  line  on  bodies  island. 

The  points  observed  upon  from  Unkonoonuc,  seven  in  number, 
are  marked  in  sketch  A,  and  extend  from  Gunstock  mountain  on 
the  north,  to  Blue  hill,  near  Boston,  on  the  south  It  has  an  ex- 
tended  view  of  the  immediate  coast,  including  Blue  hill,  Ihomp- 
son’s  at  Cape  Ann,  and  Agamenticus  in  Maine,  about  seventy-five 
miles.  The  shortest  side  of  the  triangulation  centring  at  tins  moun¬ 
tain  is  twenty-two  miles  in  length,  and  the  longest  fifty-five  miles. 

The  horizontal  angles  were  measured  by  316  observations  with 
the  thirty -inch  Troughton  and  Simms’s  theodolite  of  the  coast  sur¬ 
vey.  The  area  of  the  polygon,  formed  by  joining  the  stations  ob¬ 
served  upon,  and  reckoned  in  the  usual  way,  is  1,629  square  miles. 

Two  hundred  and  two  observations  were  made  for  differences  of 
height  with  the  micrometer  of  the  thirty-inch  theodolite.  Seventy- 
eight  observations  for  the  height  of  the  barometer,  78  for  tempe¬ 
rature,  and  78  for  evaporating  point,  besides  other  miscellaneous 
meteorological  observations,  were  also  made.  The  comparison  ot 
the  barometer  observations  with  those  at  the  Cambridge,  observa¬ 
tory  will  serve  to  determine  the  height  of  the  mountain,  which 
appears  not  yet  to  have  been  ascertained. 

I  was  aided  in  the  observations  and  in  the  miscellaneous  work  ot 
the  party  by  Mr.  J.  Hewston,  jr.,  and  Mr.  B.  H.  Duncan. 


3.  Astronomical  and  magnetic  observations.  The  astronomical 
observations  were  of  latitude  and  azimuth,  and  for  local  time;  t  e 
magnetic,  of  declination,  dip  and  intensity.  These  were  made. by 
me  personally,  or  by  Sub-assistant  Joseph  S.  Ruth,  under  my  im¬ 
mediate  direction.  Assistant  James  S.  Williams  also  took  part  in 
the  astronomical  observations. 

A  new  zenith  telescope,  by  Simms,  (No.  2,  of  tne  coast  sur\ey,) 
with  such  improvements  as  the  experience  in  its  use  by  former  ob¬ 
servers  has  suggested,  was  used  for  determining  the  latitude  by 
Captain  Talcott’s  method.  This  instrument  is  arranged  so  as  to. reach 
the  zenith  stars  without  difficulty.  It  has  a  telescope  of  3^  inches 
aperture,  and  40  inches  in  length,  a  single  micrometer,  a  brass,  arc 
for  steadying  its  vertical  motion,  and  is  well  arranged  in  its  minor 
details.  A  re-computation  of  the  results  is  necessary  before  we  can 
compare  its  performance  with  those  of  the  other  instruments  of  the 
same  kind  used  in  the  coast  survey.  118. observations  were  made 
for  latitude  with  this  instrument  on  30  pairs  of  stars.  124  obser¬ 
vations  were  made  on  Polaris  at  culmination  for  the  value  of  the 
micrometer,  and  25  at  elongation  for  the  value  of  the  level  di¬ 
visions. 

Eighty  transits  of  stars  were  observed  for  local  time,  in  connexion 
with  the  observations  of  latitude  and  azimuth  with  the  forty- five 
inch  transit  instrument  of  Simms,  (No.  I.) 

Fifty-three  observations  for  azimuth  were  made  with  the  thirty-j 
inch  Troughton  theodolite  on  Polaris,  gamma  and  zeta  ursse  minoris  at 
elongation,  and  on  Polaris  near  its  elongations.  The  results  are 
nearly  independent  of  the  latitude  of  the  place  and  the  position  oi 
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K ‘r^uLtoVZ*  “  ZTLTi  T  "" 

terrestrial  horizon,.,  iS ”  J  “.'X  ZT  °‘ 

Z?"  and  the  eloDgati/n  mark! 

A,)  was  the  mark  of  referee  T"  Andover>  <see  sketch 

lamp,  such  as  is  used  in  the  smaller  liD-ht°hn!ng  elonSations>  and  a 
a  single  reflector  kintUvlLn^f  'lSht- houses  on  the  coast,  with 

Auditor,  was  the  night  mark  at  R  it’  ^  wf*  TVey  by  the  Fifth 
moderately  clear  S  S  Holt’s  When  the  atmosphere  was 

futly  ,1  um.nated;  the  distance  to  Holt’s^s  about  34  ^es  ^ 

HSSSSiS 

and  made  for  the  coasTsu  vey  by  Jones  fNo7  Association, 
.baervati.,,,  ,|„  ,  dip  ei«hrb;^lN:VilXr(^nI'''r' 

past  yeafbVwmiara  Mitchell"1  h*V'  .bee“  conlinue<l  daring  the 

for  local  tune  were  made,  also,  by  Mr.  Bond;  and  M^GeoreeT 

>1  "«2..To7m" TtHMt <•“ 

-a.,,  &  Si*; 

^  feei'tXi'S 

yf  geodesy,  was  employed  to  determine  the  differencf  of  lo“gUude 
|  etween  a  station  in  the  Stuy  vesant  pardon  Npw  v  i  i^*  ji 
provided  by  Mr.  Rutherford,  and  the  observatory  at  7 

& 

as  necessary  to  connect  he"  C  a  mb  rid  gj  o  b  s  erT a  t  o  r  J  w" i  t  h  “  h  7m  ah! 

|st!daPbyCwaecneBr  7  dep0t  8‘  Br‘gMo-  Tl/s7e  w™ 

iade  by^Assistant  Co’  P^'t’  ™  reconnaissance  for  it  was 

ork  erfd  nf  the  r  °'  Bout®ile-  tThe  arrangements  at  the  New' 

lias  T 7  •  th  J  W6re  made  under  mi'  direction  by  Professor 
•lias  Loomis;  those  at  the  Cambridge  end  were  made  by  Mr! 


20 


Ex.  Doc.  No.  13. 


Bond.  The  details  of  the  operations  were,  as  heretofore,  placed 

in  the  charge  of  Assistant  S.  C.  Walker.  ...  .  , 

At  Newark,  a  new  forty-five  inch  transit  instrument  of  the 

cotst  survey,  by  Simms  of  London,  (No.  2,)  was  used  for  local 
time  and  a  sidereal  clock,  belonging  to  Messrs.  E  and  G.  W 
Bhmt  *  with  chronometers  for  comparisons.  The  performance  of 
li  l  Lnsit  is  reported  by  the  observers  to  be  entirely  satisfac¬ 
tory  At  Cambridge,  a  similar  transit,  of  the  Messrs.  Bond  was 
nse^l  with  numerous  chronometers  carefully  compared.  The  com 
parisons  at  the  ends  of  the  line  were  made  by  the  method  of  coin- 

^Themode  of  using  the  telegraph  has  been  explained  in  my  last 
report  and  the  conditions  necessary  to  accuracy,  as  also  the  me¬ 
thod  of  deducing  results  from  the  observations.  The  receiving 
maguets  used  last  year  were  laid  aside,  to  give  place  to  others  of 

^ r Si gna ls° were  exchanged  on  seven  nights  in  July  and 

♦ween  the  two  stations,  the  whole  number  amounting  to  12,000. 

These  were  generally  coincident  with  the  beats  of  the  cloc  or 
chronometers?  but,  in  some  cases,  the  transit  of  the  same  stars 
over  t“e  different  wires  of  the  instruments  were  also  telegraphed. 

The  personal  equations  for  the  clock  corrections  of  different  ob- 
serversPwere  obtained  by  a  very  extensive  series  o.  comparisons, 
804  in  number,  the  transit  of  the  same  equatoreal  star  over  alter¬ 
nate  wires  being  noted  by  different  observers.  The  other  observers 
repaired  to  Cambridge  for  comparisons  with  the  Messrs.  Bond. 
The  observations  for  clock  corrections  were  made  by  the  most  ap¬ 
proved  method.  The  small  list  of  zenith  stars  was  used  for  obser¬ 
vations  of  clock  corrections  at  New  York  and  Cambridge,  elimina  - 
•  .  nearly  the  errors  in  the  right  ascensions  as  derived  from  the 
catalogue  of  the  British  Association.  Mr.  Walker  proposes  to  re¬ 
duce  these  right  ascensions  to  an  average  value  for  all  the  obser¬ 
vations  of  thl  season,  (575  observed  transits,)  making  the  correc¬ 
tions  which  the  observed  differences  may  indicate.  ,  , 

In  reference  to  the  corrections  of  the  telegraphic  part  of  the 
operations  identical  results  were  obtained  with  those  stated  in  my 
report  of  last  year,  leading  to  the  same  conclusions  that,  when  due 
precautions  are  taken,  the  “telegraph  itself  commits  no  error  which 
+  Vi  m  fist  flpllC3tG  G&T  dfitGCt* 

Very  great  attention  has  been  given  by  Mr.  Walker  to  the  deter-| 
ruination  of  personal  equations,  upon  the  success  of  which  these 
operation s°  fi nal  1  y  hinge?  The  views  of  Mr.  Walker  are  thus  pre- 

^pnted  in  his  annual  report:  .  _  ,  .  ,  . 

“The  importance  of  the  careful  determination  of  this  eleme  ■ 

was  explained  in  my  last  year’s  report.  It  is  the  most  difficu  1 .an 
most  variable  element  in  the  whole  work;  while  all  the  others, 
hy  repetitions  of  the  same  process  on  several  nights,  converge  - 
wardsPa  final  result  apparently  free  from  constant ,  and,  indeed, 
from  all  sensible  accidental  error,  this  element  retains  its  co 
stant  error  until  it  is  removed  by  alternations  of  the  four  Prlncl.P^ 
observers,  or  mediate  comparisons.  An  important  question  ans 
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tween  two  individuals 'for*  a*  termT/sev  con*tant  relation  be- 

element  is  not  subject  to  fluctuations  witrlhe^atire  Ih® 

health  and  temperament  of  the  observers  T  ts;  u  fiG  State  °/ 
of  fixed  observatories  warrants  th*  ,  i*  •  1  ,nk  tile  exPenence 

Of  the  regular  corps  h  eonclus.on,  that  two  observers 

locality,  have,  for  several  l?,^  Sa,“e  lnstruments  at  the  same 
same  rel’ation ’to  each  other  s  ’k&  6Vea  f?r  Several  years>  ‘he 
last  year’s  work  arnon^  the  t  S"CtWM  not  the  exPerienee  of  the 
United  States  coast  survey  change^ oftC118  °,f  .observers  of  the 

<»«« 's  V'";  «*«•  <■«- 

and  of  reference  of  that  sensation  in  point  of\ime\o  VhaH fTe 

tef  thLjbXti;  s  i^st’  ar 

re^nert «s  linif«i.  -i  ^  \ariaole  with  his  temperament  in  other 

months,  and  perhaps  for  yearltTs^heTff  re“ain  C°nStant  f°r 

of  time  that  cons?it..t».yth  1  ,h  difference  in  this  quantity 
In  order  to  arrive  at  it  tv.  *  t  Personal  equation  of  two  observers. 

tive  accidental  error  tbeir  reIa' 

ing  difference  after  this  Ji ?  ?•  of  hearing.  The  outstand- 
tion  ”  after  thls  ohmtnation  constitutes  the  personal  equa- 

2r;£rS^^"^  V&sxsvte 

ob»r™7. TM,  ..V™. ‘b, Llt.T! ' ““ 

tacles  which  every  d^cV/e ZTir 

100  wlres'at  fsTn  “le^oV  ^  1635011  ‘°  beliere  that  the  trial  of 

accidental  error,  when  boTZtfeT^  “  r6SUlt  freed  from 

from  fatisrue  Tf  rh  both.  P.artles  m  good  health  and  free 
jr  •(•  g  r ‘.1  those  conditions  are  not  complied  with  if  the 

iis  i:?m] i ;  fr"  “  » a  ,h, 

§  ,  ,  .  paities,  se\eral  such  comparisons  are  needpd  in  nr 

HX  ir  ueb„7;;*ite  r'“”»  *5.  -™re.r,£eiX°0r; 

h3PiPenS  that  tW°  Persons  after  a  state  of  rest  or  re- 

lif  afterwardTone’ oTH ei§e  rafldly  towards  their  normal  relation. 

much  chilled  nr  rJr,  ?  ^StS.’  at>d  the  other  labors  so  as  to  be 

fatigued,  the  two  on  recommencement  of  their 
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trials  find  a  very  different  result  from  the  preceding.  From  the 
experience  of  this  year,  it  seems  proper  to  conclude  hat  observa¬ 
tions  for  personal  equations,  when  all  the  above  mentioned  requi¬ 
sites  are  nPot  complied  with,  are  of  very  little  use,  and  that  the  in¬ 
corporation  of  them  in  the  mean  or  general  result  leaves  it  less 
accurate  than  that  of  a  smaller  number  of  trials  under  circumstances 
favorable  throughout.  Observations  by  daylight  are  preferable. 
The  eyes  of  different  focus  adapt  themselves  to  the  same  eye-piece 

better  than  by  night.  w^ii-pric 

The  collection  of  personal  equations  appended  to  Mr.  Walker  s 

report  of  this  and  of  last  year  is,  I  believe,  the  most  extended  on 
record,  embracing  forty  seven  different  pairs  of  observers.  The 
personal  equation!  beween  the  four  principal  observers  of  the  sea¬ 
son  are  determined  within  a  probable  error  of  one-hundredth  of  a 
second  of  time.  As  these  results  will  be- of  considerable  interest 
to  practical  astronomy  generally,  and  the  necessity  of  recurring  o 
similar  observations  in  the  coast  survey  will  be  constant,  so  as  to 
render  the  results  valuable  for  reference  to  the  work,  I  have  placed 

the  general  abstract  in  the  appendix  No.  4. 

The  formation  and  discussion  of  the  conditional  equations  for  the 
difference  of  longitude  will  complete  this  report  of  Mr.  Walker. 
His  other  labors  in  computing  will  be  found  noted  under  their  ap¬ 
propriate  head  of  office  work. 

We  have  now  obtained  the  difference  of  longitude  between 
Washington  and  Cambridge  by  the  telegraph,  using  two  interme¬ 
diate  stations  at  Jersey  City  and  New  York,  which  may  be  con- 
nected  with  certainty  by  the  geodetic  operations  of  the  survey. 
The  difference  of  longitude  between  Philadelphia  and  Washington 
and  Jersey  City  was  obtained  in  the  course  of  the  first  series  oi  ob- 

servations. 


5  Secondary  triangulation. —  The  secondary  triangulation  of  the 
western  shore  of  Massachusetts  bay  has  been  in  part  completed  by 
Captain  T.  J.  Cram,  United  States  Topographical  Engineers,  assis- 
tant  in  the  coast  survey.  This  was  necessarily  preceded  by  a  re¬ 
connaissance  which  resulted  in  the  scheme  shown  in  sketch  A,  ex¬ 
tending;  from  the  line  Falmouth,  Hyannis  on  the  Vineyard  sound  to 
the  line  Blue  hill,  Prospect  hill,  (Hingham,)  near  Boston  harbor, 
where  a  junction  is  made  with  the  secondary  triangulation  of  Bos¬ 
ton  harbor  of  Assistant  C.  O.  Boutelle.  This  work  furnishes  points 
for  the  plane  table  survey  of  the  western  side  of  Massachusetts 
bay.  The  party  of  Captain  Cram  took  the  field  in  July,  and  by 
the  middle  of  August  the  reconnaissance  was  finished,  and  the  ad¬ 
ditional  signals  (twelve  in  number)  erected.  Up  to  the  27th  OJ 
September,  the  following  work  had  been  completed.  Seven  s  a- 
tions  had  been  occupied,  and  an  area  embraced  of  453  square  milesr 
Observations  had  been  made  on  twenty-one  stations  and  eigni 
other  objects,  including  steeples,  light  houses,  &c.  The  rium  e 
of  angles  measured,  was  418  by  4,189  observations.  Tne  mstru 
ment  used  is  a  twelve-inch  repeating  theodolite  (with  a  repeating 
stand)  made  by  Simms,  of  London,  for  the  coast  survey.  Captan 
Cram  reports  favorably  of  its  performance. 
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A  supplementary  report  by  Captain  Cram,  stating  the  progress 
of  his  work  to  November  1,  at  which  date  he  had  been  directed  to 
close  it  for  the  season,  shows  12  additional  stations  occupied,  32 
objects  observed  upon,  and  4,044  observations  made. 

Sketch  A  indicates  the  progress  of  the  triangulation  by  the  con- 
nexion  of  stations,  both  of  which  have  been  occupied  by  the  darker 
full  Hnes’  ^  th°Se  of  which  one  has  been  occupied  by  the  lighter 

The  work  executed  by  Captain  Cram  on  Cape  Cod,  after  the  date 
of  his  annual  report  last  year,  that  is  from  October  1  to  November 
9,  and  not  included,  therefore,  in  my  last  report,  was  as  follows- 
Three  stations  were  occupied,  and  the  positions  of  thirty-three  ob- 

miVs^T  b>  J2t6  obseryatlons-  .  The  area  embraced  was  185  square 
Jen  stations  were  occupied  or  visited  with  instruments,  and 
the  height  of  them  above  the  ocean  determined.  The  whole  work¬ 
ing  season  of  184 .  of  this  party  was  five  and  a  half  months.  During 
he  winter  Captain  Cram  has  reduced  his  observations,  and  put  them 
in  form,  and  made  the  prescribed  computations, 

6  The  secondary  triangulation  of  the  vicinity  of  Boston  harbor 
its  connexion  with  the  work  of  Captain  Cram,  just  stated  has 
been  comp  eted  by  Assistant  C.  O.  Boutelle,  who  has  also  extended 
his  tnangulation  north  and  east  of  Boston  harbor,  to  include  Mar- 
b  ehead  and  Salem  harbors,  and  part  of  Cape  Ann  as  far  east  as 

a  cbes‘er>  (®ee  Retell  A.)  At  the  main  stations,  Mr.  Boutelle 
used  the  two- feet  Troughton  theodolite  of  the  coast  survey,  and  at 

(NoTT  TUt  nS’  In6  ®’x:mcb  rePeating  theodolite  by  Gambey, 
(No.  1  )  Between  the  30th  of  August  and  26th  of  September  five 

main  stations  were  occupied,  at  which  129  angles  upon  126  objects 

wb'ch  ™aSUrfd  ty  "°  obseryatioi!S>  a"<l  seven  “subsidiary  stations,  at 
M?  Bou^He  ^ere  measured  upon  93  objects,  by  600  observations. 
Mr.  Boutelle.  closed  his  work  in  the  latter  part  of  September  to 
proceed  to  section  IV.,  North  Carolina,  to  make  the  preliminary 
arrangements  necessary  to  measuring  the  base  line  on  Bodies7  island, 
and  to  assist  in  the  measurement.  * 

Between  the  1st  of  November  and  the  11th  of  December,  1847, 

l  10w‘n.g  T°tk  ,'yas  done  by  this  PartJ’  'n  the  survey  of  Boston 
included  in  my  report  of  last  year,  viz:  six  stations  oc¬ 
cupied,  lo2  angles  measured  upon  142  objects,  by  l,310observa- 
:,0,nrs  w>th  the  tw°-feet  Troughton  theodolite.  ’ 

j-  ~f.  xrUte,Ii!enTaSi  engaged  last  winter  in  astronomical  observa- 
lons  in  North  Carolina,  which  are  noted  under  the  head  of  section 

L  ’  ancl  °n  their  completion  was  occupied  in  computations  of  that 
vork,  and  in  the  re-computation  of  portions  of  the  observations 
.f  former  years  until  he  took  the  field  in  June.  He  was  aided  by 
/Ir.  Lr.  W.  Bean,  attached  to  his  party. 

J  7.  Topography.— The  topography  of  Cape  Cod  has  employed  two 
arties,  and  has  embraced  sheets  Nos.  28,  31,  32,  33  of  sketch  A. 

^he  first  party  was  under  the  general  charge  of  Assistant  H.  L. 

*  tilting,  and  the  work  was  executed  by  him  and  by  Sub-assistan\ 
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S.  A.  Gilbert,  the  number  of  hands  of  the  party  being  doubled.  Up 
to  the  close  of  September,  sheets  Nos.  31,  32,  33  had  been  com¬ 
pleted  by  this  party,  an  area  had  been  surveyed  of  73J  square  miles, 
an  extent  of  shore  line  of  103  miles,  shore  lines  of  creeks  and  ponds 
384  miles,  and  roads  210*  miles.  The  topography  of  ihe  shores  of 
Wellfleet  harbor,  of  South  Wellfleet  or  Blackfish  creek,  and  of  Par- 
met  river  harbor  in  Truro  are  included  in  No.  31.  This  sheet  alone 
contains  184  miles  of  roads,  and  the  character  of  the  natural  features 
of  the  country  included  in  it  is  very  complex.  Mr.  Whiting  remarks: 
“The  hills  in  Truro  will  average  from  160  to  140  feet  high,  and  in 
Wellfleet  and  Eastham  from  120  to  80  and  60.  These  are  all  of 
the  most  abrupt  and  irregular  character,  with  alternate  hollows  and 
peaks.”  “In  six  consecutive  square  miles  there  are  not  less  than  300 
separate  peaks  of  hills,  and  some  510  holes  or  hollows,  all  requiring 
and  having  separate  and  distinct  curves  of  contour  and  elevation.” 

Mr.  Whiting  took  the  field  in  June, and,  after  preliminary  recon¬ 
naissance,  commenced  his  plane  table  operations  on  the  8th  of  July. 
He  was  joined  by  Mr.  Gilbert  on  the  20th  of  July,  since  which  time 
two  instruments  have  been  employed.  The  party  expected  to  finish 
this  part  of  Cape  Cod  during  the  present  season;  but  I  have  been 
obliged  to  direct  the  closing  of  the  work  in  October,  for  important 
verifications  in  section  II.  of  the  survey,  and  a  re-survey  of  Sandy 
Hook,  to  ascertain  its  increase.  The  topography  in  this  section  is 
sufficiently  in  advance  of  the  hydrography  to  permit  a  short  sea¬ 
son’s  work  without  detriment  to  the  general  progress  of  the  sec¬ 
tion.  -  t> 

During  the  last  winter,  Mr.  Whiting  was  engaged  at  Boston  m 

transferring  the  survey  of  the  city,  by  the  water  commissioners,  to 
his  topographical  sheets  of  the  shores  of  Boston  harbor.  In  effecting 
this,  it  was  necessary  to  run  additional  lines  and  occupy  many  sta¬ 
tions.  This  work  employed  him  until  the  20th  of  March,  when 
he  repaired  to  the  office  and  put  in  ink  the  topogi aphical  details  of 
his  plane  table  sheets,  as  far  as  the  time  permitted,  until  it  was  ne¬ 
cessary  again  to  take  the  field.  Mr.  Gi.bert  was  engaged  in  put¬ 
ting  in  ink  the  topography  surveyed  during  the  previous  season, 
and  also  in  reducing  in  pencil,  for  the  commissioners  of  Boston 
harbor,  a  part  of  the  plane  table  sheets  of  the  harbor  shores. 

8.  The  second  topographical  party  was  under  the  charge  of  as¬ 
sistant  J.  B.  Gluck.  Sheet  No.  28,  on  the  south  side  of  Cape  Cod, 
was  commenced  by  Mr.  Gluck  early  in  June.  His  work  upon  it 
was  interrupted  from  the  close  ol  July  until  the  beginning  of  Sep¬ 
tember  ;  and  up  to  the  25th  September  an  area  of  26  square  mileS; 
36|  miles  of  shore  line,  and  67J  miles  of  roads,  had  been  surveyed. 
The  part  completed  includes  no  less  than  seven  villages. 

Additional  topographical  surveys,  indispensably  required  for  th( 
map  of  the  eastern  series,  No.  1,  in  the  course  of  engraving,  occu- 
pied  Mr.  Gluck  during  the  month  of  August.  These  are  shown  it 
sketch  A,  Nos.  li,  3,  and  4,  one  being  in  the  vicinity  of  Dutcf 
island  and  the  ferries  across  the  western  arm  of  Naragansett  bay 
the  other  on  the  eastern  passage,  or  Saughkonnet  river,  and  nea 
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Pamanet  or  Slocum  river.  The  extent  included  in  these  surveys 
is  about  9J  square  miles,  but  does  not  fairly  represent  the  amount 
of  work  done,  as  it  is  in  detached  parts,  which  are  at  considerable 
distances  from  each  other.  The  distance  gone  over,  in  moving 
from  place  to  place  in  executing  the  work,  is  estimated  at  three 
hundred  miles. 

Mr.  Gluck  mentions  with  thanks  the  prompt  assistance  received 
from  Captain  Walden,  of  the  revenue  cutter  Jackson,  who  was 
directed  to  afford  him  transportation  in  the  surveys  in  Naragansett 
and  Buzzard’s  bays. 

In  October  this  party  was  directed  to  take  up  the  verification  of 
the  shores  of  the  Patapsco.  During  the  last  winter  Mr.  Gluck  was 
occupied  in  the  office  in  putting  in  ink  his  surveys  for  the  chart  of 
Boston  harbor,  and  in  transferring  the  topographical  details  to  the 
map  for  the  commissioners  of  Boston  harbor. 

9.  Verification  of  topography . — Verifications  of  part  of  the  topo¬ 
graphy  of  the  shores  of  Boston  harbor  and  the  vicinity  were  made 
in  September,  by  Captain  A.  A.  Humphreys,  United  States  Topo¬ 
graphical  Engineers,  assistant  in  the  coast  survey.  The  results  are 
highly  satisfactory  both  as  to  accuracy  and  uniformity  of  repre¬ 
sentation  by  Assistants  Whiting,  Gluck,  and  Williams,  and  Sub¬ 
assistant  Gilbert. 

10.  Hydrography. — The  hydrography  of  the  Nantucket  shoals, 
and  of  the  vicinity  of  Nantucket  island,  has  been  continued  by  the 
party  under  the  command  of  Lieutenant  Charles  H.  Davis,  United 
States  navy,  assistant  in  the  coast  survey.  The  vessels  employed 
have  consisted  of  the  steamer  Bibb,  the  schooner  Gallatin,  and  a 
hired  tender  of  ninety-five  tons  burthen.  The  Gallatin  was  under 
the  command  of  Lieutenant  J.  N.  Maffit,  United  States  navy.  In 
his  leport  at  the  end  of  the  season,  Lieutenant  Commanding  Davis 
remarks: — “The  progress  made  in  the  first  month  of  the  season 
(July)  was  so  very  satisfactory  that  there  was  but  little  doubt  of 
completing  before  the  end  of  the  season  the  survey  beyond  the  new 
south  shoal  on  the  south,  and  on  the  meridian  ©f  Great  Rip  on  the 
east. 

A  chart  having  these  limits,  and  embracing  the  anchorage  under 
Great  Point  on  the  north,  would  be  of  the  highest  value  to  the 
foreign  and  coasting  trade.  It  would  be  in  demand  abroad  as  well 
as  at  home,  and  would  be  relied  upon  by  all  those  merchant  vessels 
oi  Great  Britain,  and  the  north  of  Europe,  which  are  engaged  in 
commerce  with  this  country.  But  the  very  dangerous  character  of 
the  ground  requires  that  every  possible  care  should  be  used  to 
ensure  accuracy,  and  in  accordance  with  this  view,  the  South  shoal 
charts  already  issued  have  been  called  “  Preliminary  Sketches,” 
leaving  an  opening  for  future  corrections,  if  upon  a  comparison  of 
the  work  of  separate  seasons,  any  should  be  found  necessary.  The 
necessity  for  accuracy,  arising  from  the  dangerous  nature  of  the 
ground,  is  increased  by  the  imperfections  of  the  existing  charts,  and 
it  is  the  reiterated  proof  of  this  imperfection,  and  the  constant  dis¬ 
covery  of  new  shoals,  which,  more  than  anything  else,  has  com- 
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pelled  me  most  unwillingly  to  report  to  you  the  necessity  for 
giving  another  season  to  the  outer  Nantucket  shoals. 

“Five  new  shoals,  discovered  duringthe  present  year,  have  already  I 
been  reported  to  the  public,  and  another  shoal  or  bank  has  since 
been  discovered,  eighteen  miles  from  Nantucket,  of  equal  importance 
to  any  of  the  preceding.  But  the  weather  during  the  month  of 
August  has  also  been  a  cause  of  our  not  completing  the  proposed 
chart  this  season.  It  proved  a  greater  drawback  than  usual.  The 
focr  was  so  continuous  and  dense,  that  the  vessels  have  more  than 
once  laid  at  anchor  on  the  shoals  without  seeing  each  other  for 
forty-eight  hours,  though  only  a  few’  miles  apart.’5 

In  the  appendix  (No.  3,  bis)  will  be  found  a  notice  of  the  dangers  i 
in  this  vicinity  as  they  were  known  at  the  close  of  the  surveying 
season.  The  preliminary  sketch  which  accompanies  this  report  i 
gives  the  hydrography  of  this  region  as  far  as  completed. 

In  conformity  wTith  the  request  of  a  committee  of  the  citizens  of  j 
Nantucket,  a  very  careful  examination  has  been  made  of  the  bay 
inside  of  Great  Point,  with  a  view  to  ascertain  what  changes,  if 
any,  have  occurred  since  former  surveys.  The  channel  between 
the  island  of  Muskeget  and  Martha’s  Vineyard  has  also  been  care-  I 
fully  sounded  ;  and  Lieutenant  Commanding  Davis  recommends 
that  a  chart  be  prepared,  embracing  this  channel  and  the  harbors  of 
Edgartown  and  Holmes’s  Hole — a  recommendation  which  meets  my 
entire  concurrence.  He  is  of  opinion  that  this  channel  may  be 
useful,  if  properly  buoyed,  as  vessels  passing  through  Nantucket 
sound  would  have  the  choice  of  passing  out  by  this  channel  or  by 
the  Vineyard  sound,  and  “  at  certain  times  of  the  tide  the  current 
is  unfavorable  in  one  place,  while  it  is  favorable  in  the  other;  and, 
owing  to  the  different  directions  of  the  two  channels,  the  same 
wind  may  be  fair  in  one  that  is  ahead  in  the  other.  After  passing 
the  outer  bar,  about  eight  miles  distant  from  the  southeast  point 
of  Chappaquiddock,  over  which  there  is  good  beating  space  of 
three  fathoms,  vessels  are  clear  of  danger.  Muskeget  channel, 
however,  promises  to  be  principally  useful  as  a  means  of  entrance 
to  the  sound  in  threatening  weather,  when  the  object  will  be  to 
reach  a  harbor  of  refuge.” 

The  recommendations  of  a  light  on  Sankaty  head  and  of  a  beacon 
on  the  new  South  shoal,  are  again  renewed  by  Lieutenant  Com¬ 
manding  Davis  in  his  report  of  this  year,  in  the  following  terms  : 

“It  will  be  highly  gratifying  to  you,  however,  to  know  that 
our  labors  in  this  field  have  already  proved  useful  to  the  coasting  ; 
trade,  in  pointing  out  the  safe  and  expeditious  route  clear  of  the 
shoals  to  the  southward  of  Nantucket;  this  has  been  made  known 
chiefly  through  the  pilots  and  others  employed  in  this  branch  of 
the  coast  survey.  I  have  never  seen  so  many  vessels  in  this  track  | 
as  during  the  past  season.  But  the  valuable  knowledge  collected 
by  the  coast  survey  in  this  region  will  become  much  more  con-  | 
spicuous  and  generally  useful  when  the  light  is  established  on  San-  | 
katy  head.  If  this  light  is,  as  it  undoubtedly  should  be,  one  of  i, 
great  power,  distinctly  visible  in  clear  weather  at  a  distance  of 
thirty  miles,  not  only  will  the  domestic  commerce  derive  great  ad- 
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vantages  from  it,  but  we  shall  hear  less  frequently  of  accidents  to 
our  foreign  merchant  ships  on  the  shoals. 

“To  navigate  safely  among  them  reqires  a  local  knowledge 
which  pilots  only  attain,  and  which  few  pilots  ever  possess.  Navi¬ 
gators  are  easily  bewildered  on  coming  from  the  sea,  and  finding 
themselves  suddenly  in  shoal  water,  and  uncertain  what  course  to 
pursue;  this  evil  will  be  partially  remedied  by  a  good  light  on 
Sankaty  head.  Next  in  importance  to  this  light,  as  a  security  to 
navigation,  is  a  beacon  on  the  new  South  shoal,  which  I  consider 
it  again  my  duty  to  urge  now,  and  on  all  proper  occasions;  the 
value  of  which  I  hope  yet  to  see  recognized,  and  the  erection  of 
wnich  is  not,  I  trust,  far  distant.55  A  detailed  report,  relating  to  a 
light  house  on  Sankaty  head  was  made  to  me  last  December  by 
Lieutenant  Commanding  Davis,  and  a  copy  of  it  was  duly  forward¬ 
ed  to  the  Fifth  Auditor;  it  will  be  found  in  the  Appendix  to  this 
report,  No.  5.  A  report  from  the  same  officer  in  regard  to  buoys  is 
also  appended. — (Appendix  No.  6.) 

11.  It  is  not  usual  to  refer  in  my  reports  to  attempts,  however 
useful,  which  have  not  succeeded,  but  I  feel  disposed  to  depart 
from  this  rule,  to  render  justice  to  the  effort  of  Passed  Midshipman 
Daniel  Ammen,  of  the  United  States  navy,  acting  master  of  the 
steamer  Bibb,  who  volunteered,  under  circumstances  of  no  little 
personal  hardship,  to  attempt  to  determine  the  position  of  Cashe5s 
ledge.  My  attention  was  called  by  the  honorable  Daniel  P.  King, 
)f  Massachusetts,  to  a  letter  received  by  him  from  Mr.  Samuel 
jiles,  of  Rockport,  Massachusetts,  in  which  it  was  stated  that  this 
edge,  having  “only  twenty-seven  feet  of  water55  upon  it,  is  erro- 
leously  laid  down  in  the  charts  to  the  extent  of  nine  miles  of 
atitude .  It  was  further  stated  that  the  fishermen  from  this  part 
>f  the  coast  crossed  “the  White  rock55  of  Cashe5s  ledge  many 
imes  in  the  course  of  the  season.  On  communicating  with  Lieu* 
enant  Commanding  Davis  in  regard  to  this  matter,  he  informed 
ne  that  Acting  Master  Ammen  had  volunteered  to  go  in  a  fishing 
mack  from  Rockport,  and  tnat  he  had  been  furnished  with  proper 
nstruments  to  determine  the  approximate  position  of  the  ledge,  if 
ound.  Mr.  Ammen  sailed  in  company  with  two  experienced  fish- 
rmen  from  Rockport,  as  pilots;  and,  after  reaching  the  deeper 
arts  of  the  ledge,  sounded  for  two  days  and  a  half  to  find  the 
Inoaler  parts,  without  success.  The  pilots  “had  not  before  ap 
reciated  the  advantage  that  the  vessels  at  anchor  had  at  other 
>  mes  been  to  them,  affording  the  means  of  always  keeping  in  the 
licinity  of  the  shoal,  and  of  avoiding  sounding  over  and  over  again 
jue  same  ground.55  As  the  information  collected  by  Acting  Master 
Immen  may,  in  the  aosence  of  more  precise  data,  be  of  service  to 
■avjgatorsj  I  have  appended  his  letter  to  this  report — (Appendix 
I0*.  '•)  ^  propose  to  give  Mr.  Ammen  the  opportunity  which  he 
l-Sires,  i°  .comP^e^e  work,  at  a  period  of  the  year  when  the 

:;et  of  fishing  vessels  is  anchored  on  or  near  the  ledge. 

I  mong  the  disagreeable  incidents  of  the  season  was  the  danger 
;.n  by  the  schooner  Gallatin  in  her  return  to  Boston  harbor,  hav- 
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iag  been  caught  in  a  violent  northeast  gale  of  Scituate  rocks.  Thi 
vessel  suffered  damage,  easily  repaired,  in  her  spars  and  sails,  bu 
no  further.  Her  situation  at  one  period  of  the  gale  is  representec 
to  have  been  perilous.  'Two  vessels  under  similar  circumstance 
went  ashore  on  Scituate  rocks. 

After  the  season  was  so  far  advanced  (September)  as  to  rende 
further  work  on  Nantucket  shoals  impracticable,  the  schooner  Gal 
latin  was  employed  in  observations  of  currents  in  Boston  harbor 
which,  by'  great  industry,  were  completed  before  the  close  of  th< 
season.  Tidal  observations  at  this  important  port  have  been  kep 
up  throughout  the  year. 

A  report  by  Lieutenant  Commanding  Davis,  on  the  necessity  fo 
a  landmark  upon  Long  Island,  Boston  harbor,  is  hereto  appended 
(Appendix  No.  8;)  also  a  notice  by  the  same  officer  of  an  inven 
tion  of  Captain  Owen,  of  the  British  navy,  designed  to  be  used  a 
light-houses  and  light-boats,  to  give  warning  to  approaching  ves 
sels  during  fogs,  (Appendix  No.  9.)  Lieutenant  Commandinj 
Davis  acknowledges  his  obligations  to  Commodore  Parker  and  t« 
Captain  Tatnail,  of  the  Charlestown  navy  yard. 

The  office  work,  of  this  party  during  last  winter,  was  quite  ardu 
ous.  The  notes  of  the  hydrography  of  the  South  shoals,  of  Bostoi 
harbor,  and  of  Hyannis  harbor,  including  soundings,  currents,  tides 
and  sailing  directions,  were  all  copied,  the  reductions  made,  am 
the  work  platted.  In  addition  to  this,  Lieutenant  Commandim 
Davis  continued  the  discussion  of  the  tidal  observations  at  For 
Monroe.  He  also  made  an  examination  of  Hell  Gate,  which  wil 
be  reported  in  its  place  in  section  II. 

12.  The  hydrographic  party  of  Lieutenant  Commanding  John  R 
Goldsborough,  U.  S.  N.,  assistant  in  the  coast  survey,  has,  durirq 
part  of  the  season,  been  employed  in  this  section  in  soundings  t< 
fill  up  certain  parts  of  the  first  sheet  of  the  chart  of  the  easten 
coast,  from  Point  Judith  to  Cuttyhunk,  between  Cuttyhunk  am 
Gay  Head,  and  in  the  different  arms  of  Narragansett  bay;  also  ii 
soundings  in  Newport  harbor.  Local  tidal  observations  have  beei 
made  in  connexion  with  this  work. 

13.  Professor  Baily,  of  West  Point,  examined,  at  my  request 
the  specimens  of  bottom  taken  up  in  the  different  parts  of  Bostoi 
harbor,  with  a  view  to  develope  facts  of  practical  importance  ii 
regard  to  the  sources  of  the  different  deposites.  The  microscop' 
did  not  point  out  characteristic  differences  in  the  organic  remains 

SECTION  II. 

From  Point  Judith  to  Cape  Henlopen ,  including  the  coast  of  Con 

necticut ,  New  York ,  New  Jersey ,  Pennsylvania ,  and  part  of  Del 

aware. 

The  supplementary  work  in  this  section,  has  consisted  of  re-de 
terminations  of  points  of  triangulation  on  the  southern  shore  o 
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ong  Island;  for  filling  up  portions  of  hydrography;  of  additional 
magnetic  observations;  of  the  verification  of  topography  near  Hell 
late,  and  of  the  re-survey  of  Sandy  Hook  to  ascertain  its  changes- 
f  tidal  and  current  observations;  of  additional  soundings  for  the 
restern  sheet  of  Long  Island,  and  for  the  off  shore  chart,  and  of  a 
e-examination  of  Buttermilk  channel,  near  New  York,  and  of  the 
ydrography  of  Hell  Gate.  This  work  has  been  executed  from 

ime  to  tune,  as  parties  could  readily  be  disposed  of  from  other  sec- 
ions. 

The  drawing,  engraving,  and  publishing  of  charts,  which  have 
squired  the  chief  expenditure  in  the  section,  will  be  particularly 
aoken  of  with  the  office  work,  to  which  they  belong 
In  employing  the  zenith  telescope  by  Captain  Talcott’s  method 
obtain  latitude,  it  is  necessary,  frequently,  to  use  stars  of  which 

le  positions,  as  given  in  the  catalogue,  depend  upon  a  few  obse:- 
iiions. 

The  necessity  of  better  determinations,  in  many  cases,  presented 
sell  to  us  early,  in  the  use  of  this  instrument.  In  the  series  at 
ort  Morgan,  the  second  made  upon  the  coast  survey, the  mean  cat- 
ogue  error  was  greater  than  the  mean  probable  error  of  a  single 
jservation  with  the  zenith  telescope.  Many  of  the  pairs  employ- 
I  were  beyond  the  range  of  the  zenith  sector,  especially  with  the 
i‘st  instruments  used,  which  did  not  admit  of  observations  near  the 
j-nith.  Captain  T.  J.  Lee,  who  had  taken  part  in  these  observa- 
bns,  and  had  seen  with  regret  the  impossibility  of  making  use  of 
si  the  pairs  of  stars,  until  better  determinations  were  had,  suo-- 
s.ed  observations  with  the  mural  circle  of  the  observatory  of  the 
itary  academy  at  W.st  Point,  to  determine  the  positions  of  all 
e  stars  used,  beginning  with  those  which  gave  decidedly  discren- 
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t  results.  Such  work  is,  perhaps,  hardly  to  be  expected  from 
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e  regular  observations  of  an  observatory  as  usually  organized 
wever  important  to  the  coast  survey.  On  application  to  profes- 
r  -Bartlett,  of  West  Point,  he  acceded  with  great  cheerfulness  to 
f  request  to  permit  the  use  of  the  mural,  and  furnished  most  iib- 
Uly  to  Captain  Lee  every  facility  in  making  the  observations, 
3d  gave  him  the  benefit  of  h is  advice  and  knowledge  in  directing 
i  C(?ur*e  of  observation;  insuring  thereby  the  best  application  of 
t  ptain  Lee  s  time  and  ability  as  an  observer. 

The  observations  for  longitude  have  been  continued  at  Philadel- 
pia  by  Professor  Kendall. 


I1,  The  determination  of  points  on  the  south  shore  of  Long  Island, 
fill  up  the  hydrography,  has  been  executed  in  part  by  Sub-assis- 
ijit  Joseph  S.  Ruth,  and  in  part  by  Professor  Pendleton,  United 
lites  navy,  both  under  the  immediate  direction  of  Lieutenant 
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mmanding  Richard  Bache,  LTnited  States  navy,  assistant  in  the 
list  survey.  Hydrographic  points  were  determined  by  Mr.  Ruth 
im  329  observations  from  main  stations  on  Long  Island,  including* 
i  area  of  192  square  miles.  S 


) 
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Magnetic  observations  were  made  by  Sub- assistant  Joseph  S. 
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Ruth  at  Fire  island  light-house  on  Long  Island,  at  the  Pavilion,] 
New  Haven,  and  at  two  points,  Fort  Wooster  and  Oyster  point,  in 
the  vicinity  of  New  Haven.  The  number  of  readings  for  variation 
was  449  on  13  separate  days,  for  horizontal  intensity  10  sets  on  8 
days,  and  for  magnetic  dip  9  on  7  days.  The  apparatus  used  was; 
that  already  referred  to  in  the  primary  triangulation  of  section  I. 
Twelve  sets  of  observations  were  made  for  the  moment  of  inertia 
and  eleven  for  magnetic  moment  of  the  needle  employed  at  the  sta¬ 
tion.  Five  sets  of  observations  upon  the  sun  for  azimuth  were 
made  with  the  small  theodolite  attached  to  the  declinometer.  The 
observations  required  frequent  repetitions  in  consequence  of  mag¬ 
netic  disturbances,  accompanied  by  auroras,  which  rendered  them 
of  no  value  for  normal  results.  This  work  and  the  former  occu¬ 
pied  Mr.  Ruth  from  the  28th  of  June  to  the  1st  of  September. 

3.  Astronomical  observations. — Between  the  15th  of  June  and  the 
18th  of  September,  observations  for  the  north  polar  distance  of  38 
stars  had  been  made  with  the  mural  circle  at  West  Point,  by  Cap¬ 
tain  T.  J.  Lee,  topographical  engineers,  assistant  in  the  coast  sur¬ 
vey.  The  purpose  of  the  observations  has  already  been  stated,  and 
the  acknowledgments  justly  due  to  Professor  Bartlett  made.  The 
stars  whose  positions  have  been  determined  were  those  giving  dis¬ 
crepant  results  for  the  latitude  of  Poole’s  Island  in  the  Chesapeake, 
Thompson’s,  (Cape  Ann,)  and  the  Isle  of  Shoals  and  Agamenticus 
on  the  eastern  coast. 

4.  During  the  past  year  Professor  Kendall  has  observed  at  Phil¬ 
adelphia,  for  the  use  of  the  coast  survey,  fifty-five  culminations  of 
the  moon,  comprising  thirty-six  transits  of  the  first  and  twenty-four 
of  the  second  limb,  with  the  transits  of  the  moon  culminating  stars. 
Since  January,  1848,  fourteen  occultations  at  the  dark  limb  of  the 
moon  have  been  observed. 

5.  Hydrography . — The  supplementary  observations  of  tides  and 
currents  which  I  found  to  be  necessary  at  the  entrance  of  Long 
Island  sound,  by  the  discussion  of  the  observations  in  the  sound, 
have  been  made  by  Lieutenant  Commanding  John  R.  Goldsbo- 
rough,  United  States  navy,  assistant  in  the  coast  survey.  Simul¬ 
taneous  tidal  observations  for  two  lunations  were  made  in  the 
months  of  June  and  July  near  Montauk  Point,  on  Little  Gull 
island,  at  the  entrance  of  the  Race,  and  at  Watch  Hill,  near  the 
eastern  entrance  of  Fisher’s  Island  sound.  Current  observations 
were  made  in  connexion  with  these,  at  stations  No.  41,  near  Mon¬ 
tauk  Point,  (see  sketch  B,)  No.  36,  in  the  Race,  and  near  Watch 
Hill,  for  four  consecutive  complete  phases  of  the  current.  These 
observations  were  made  chiefly  when  the  sea  was  smooth  and  the 
influence  of  the  wind  was  imperceptible.  The  simultaneous  obser¬ 
vations  are  intended  to  determine  the  interval  in  the  time  of  rise 
and  fall  of  the  title  and  ebb  and  flow  of  the  current  at  the  important 
positions  selected.  To  trace  minutely  the  connexion  of  the  rise 
and  fall  of  the  tide  and  direction  and  force  of  current,  hourly  ob- 
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servations  for  three  days  were  made  near  the  west  end  of  Fisher’s 
island,  outside  of  the  Race,  in  connexion  with  those  at  Little  Gull 

;ndnnfa£  r>rent,  Sta,tion  No-  36’  in  the  Race;  also,  near  the  east 
end  of  fisher  s  island,  in  connexion  with  those  at  Watch  hill  and 

the  neighboring  current  station.  These  observations  are  intro¬ 
s''*8,3  °l  ^ducing  and  representing  on  the  diagrams  prescribed. 

.,ndieii!<  al0  S.e,'Vat'?T?.haVe  been  kePl  UP  at  Governor’s  island, 
u  der  the  direction  of  Lieutenant  Commanding  Goldsborough,  and 

ang  es  have  been  taken  for  the  positions  of  rocks  and  buoys  in 

been' stated  ^  'V°'k  °f  t!l<?  parfy  section  1-  has  already 

nl31S  P?GyT?S,0CC,Upied  during  the  last  winter  in  reducing  and 
plotting  the  tidal  and  current  observations  of  the  previous  season, 
and  in  reducing  and  protracting  the  soundings  made  on  the  Bulk¬ 
head  shoal,  near  Fort  Delaware,  in  the  channel  east  of  the  Pea 

Patch  island,  at  the  entrance  to  Dona  river,  and  across  the  Joe 
r  logger  shoal. 

The  schooner  Nautilus,  belonging  to  the  party,  was  run  into  by 
propeller  steamboat  in  Long  Island  sound,  from  carelessness  on 
me  part  of  those  in  the  steamer.  The  prompt  measures  taken  by 
Lieutenant  Commanding  Goldsborough,  secured  the  necessary  re¬ 
pairs  to  the  vessel  at  the  expense  of  the  parties  doing  the  dam- 
l£e* 

Hydrography  of  the  southern  side  of  Long  Island.— The  sun- 
ilementary  lines  required  for  the  western  sheet  of  the  south  side 
,  Island  have  been  run  by  Lieutenant  Commanding  Richard 

iache,  United  States  navy,  assistant  in  the  coast  survey,  in  the 
teamer  Legard.  Lines  from  the  capes  of  the  Delaware  to  the 
few  York  light-boat,  from  Sandy  Hook  to  Martha’s  Vineyard, 
rom  Martha  s  Vineyard  to  Delaware  bay,  for  filling  in  the  off-shore 
hart  now  in  progress  of  completion,  have  been  run,  in  the  course 
f  the  season,  by  the  same  party.  They  are  now  engaged  in  the 
^-examination  of  the  entrance  to  New  York  harbor,  to  ascertain 
any  changes  have  taken  place  in  Gedney’s  and  the  main  ship 

flannel,  or  the  shoals  bordering  them,  from  the  making  out  of 
andy  Hook. 

The  more  accurate  defining  of  the  limits  of  the  depression  known 
?  the  Mud  Hole,  and  the  continuation  of  the  soundings  on  the 
) u t n  s 1  d e  of  Long  Island,  have  also  been  assigned  to  this  party 
lit  the  boisterous  character  of  the  weather,  during  this  autumn, 

nders  it  probable  that  all  may  not  be  accomplished  that  is  de- 
red. 

The  exploration  for  temperature  of  the  gulf  stream,  by  Lieu- 

nant  Commanding  Richard  Bache,  will  be  noticed  in  its  proper 
'ace.  r  r 

During  last  winter,  this  party  was  engaged  in  plotting  the  work 

ithe  previous  season.  A  chart  of  the  over-falls  of  Cape  May  was 
epared,  with  a  comparison  of  the  three  fathom  curve  resulting 
nn  the  new  and  old  surveys,  showing,  contrary  to  the  general 
anion,  very  small  changes  in  this  quarter.  A  comparative  chart 


Ex.  Doc.  No.  13. 


32 

of  Crow  Shoal,  surveyed  by  Major  Bache  in  1836,  and  Lieutenant 
Commanding  Davis  in  l842-’43,  and  again  during  the  last  season, 
was  also  made. 

7.  In  connexion  with  the  soundings  near  Sandy  Hook,  I  should 
mention  that  Sub-assistant  S.  A.  Gilbert  is  under  instructions  to  re¬ 
survey  the  shore  lines  of  the  hook,  to  ascertain  the  progress  which 
it  has  made,  if  any,  since  the  survey  of  1845. 

8.  Hydrography  of  Hell  Gate.— My  attention  was  especially 
called  to  the  necessity  for  a  more  minute  chart  of  this  dangerous 
passage  than  was  in  the  archives  of  the  coast  survey,  by  a  corres¬ 
pondence  with  Schuyler  Livingston,  esq.,  chairman  oi  the  commit¬ 
tee  of  the  chamber  of  commerce,  of  New  York. 

Lieutenant  Commanding  Davis,  who  had  made  the  current  and 
tidal  observations  in  Hell  Gate,  in  1845,  volunteered,  at  a  sea¬ 
son  of  the  year  when  it  was  certain  the  work  would  be  any¬ 
thing  but  pleasant,  to  make  the  additions  required  to  the  chart 
to  adapt  it  to  the  immediate  wants  of  the  chamber  of  commerce. 
The  report  presented  by  Lieutenant  Commanding  Davis,  and  the 
accompanying  chart,  were  forwarded  to  the  chamber  of  commerce, 
and  their  receipt  acknowledged,  by  direction  of  the  chamber,  by 
the  secretary,  Prosper  M.  Wetmore,  esq.,  and  complimentary  reso¬ 
lutions  passed.  (Appendix,  No.  10.)  This  report  was  published 
at  the  time,  but  the  inquiries  for  it  recently,  which  I  have  not  been 
able  to  answer  by  furnishing  it,  and  the  value  of  the  nautical  sug¬ 
gestions  which  it  contains,  induce  me  to  append  it  to  the  present 
report.  (Appendix,  No.  11.) 

9.  This  important  work  has  been  resumed  by  Lieutenant  Com¬ 
manding  David  D.  Porter,  United  States  navy,  assistant  in  the 
coast  survey,  who  assisted  in  the  survey  formerly  made,  and  to 
whose  party  the  United  States  schooner  Petrel  has  been  assigned. 

At  the  date  of  September  23,  about  one-third  of  the  hydrography 
had  been  completed,  and  if  the  season  proves  favorable,  I  ex¬ 
pect  that  he  will  complete  the  most  essential  part  of  it.  The 
period  for  working  to  advantage  in  this  passage  is  so  brief,  and 
the  irregularities  of  the  bottom  so  great,  that  the  area  to  be 
sounded  gives  but  little  idea  of  the  time  required  for  its  comple¬ 
tion.  4,000  soundings  have  been  made  at  the  date  of  Lieutenant 
Commanding  Porter’s  report,  and  614  angles  taken  with  the  sex¬ 
tant,  to  establish  hydrographic  points.  Tidal  observations  at  every 
half  hour  of  the  day  and  night  have  been  made,  in  connexion  with 

the  soundings.  . 

A  report  since  received  from  Lieutenant  Commanding  Porter  is 
inserted  in  the  appendix  No.  32,  and  has  been  communicated  to  the 
chamber  of  commerce. 

10.  The  party  of  Assistant  H.  L.  Whiting  is  under  instructions 
to  verify  the  topography  oi  the  shores  in  this  vicinity,  and  to  pre¬ 
sent  a  map  of  them  as  now  existing,  improvements  and  alterations 
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r  tzna*> 

within  the  last  few  years  tn  f ,  ^  ^  a!’T>  bad  taken  place  in  it 
to  ascertain  the  proper  Diace  f„  sai|mg  directions  for  it  and 

hydrography  was  placed  in  ch-,bU°yS  ‘°rfacili‘ate  its  use  ’This 
David  D.  Porter,  United  States  na^y  atist  Co^'“^nS 

who  accomplished  it  between  the  28th  f  l  toe  coast  survey? 
tember,  presenting  an  in  teres  i,f„  °f  Au&ust  and  the  8th  Sen- 
pendix,  (No.  l3.)gI„  t“e ex**?'  rhich,  1  *IVe  ia  • 

have  been  taken,  and  135  °‘  thls  w°rk  1,500  sounding 

establishing  the  hydrographic  points'6  Th^f’  T**1  the  sextant,  fn 
nel  is  five  fathoms.  A  chart  on  a  l  ^east  water  in  the  chan- 

pared  and  reported  to  the  Treasury  D ep aTtme nil ‘ 1  ^  at  °nCe  Pre' 

am|i n a U o n°o f  llil^ ‘q u e s t*i on*  oV  the0 1  o  c:a  tion3 np*n^,^>or*er  for  an  ex- 
nel  west  of  the  Pea  Patch  island  in  n  t  f  8  b“0y  in  the  chan- 
referred  to  me  by  the  Fifth  Auditor  I  |f  T*r’  which  was 
mendation  of  replacing  a  buoy  off  •'<  Tom’s  ln  the  «com- 

Patch  °f  PIa°inS  a»  additional  buoy  at  th/  ‘°  “ark  the  cha“’ 
“atch  spit.  A  change  in  thp  mn  7  ?  at  ^e.  0Wer  end  of  Pea 

anchor,  by  a  ring  playing  freely  th  °  a^tacilin&  the  buoy  to  its 
shackle  and  boltfwVr^  eye  instead7  of 

Porter,  as  likely  to  prevent  the  chafing  wh  u  Dant  Com«anding 
Place,  separating  the  buoy  chain  from "he  anchor?"  rapidIy  ^ 

13.  Professor  Bailey  of  West  Point  r.  . 

specimens  of  the  bottom  taken  tin  ’  P!iePared  a  report  on  the 
referred  to  his  interesting  '  examination  T i“?S  l”  this  sectioa-  I 
report,  and  have  presented  his  paper  through  ‘p’  rfeSults  fn  my  last 
the  American  Association  for  thf  advann  gb  Professor  Agassiz,  to 
“ay  be  put  in  the  way  of  pablication  1?®““  °f  Scienc^  ‘bat  it 
fu!  drawings  of  the  organisms  describe/ ac,°omPanied  by  care- 
btghly  praised  by  Professor  Agassiz  ’  ^  Character  of  which  is 

SECTION  No.  3. 

p  »/  -■ 

_wf  i"  thi,  sectioj,,  ,w„ 
eason,  and  one  durina  part  of  ?hHP Kd  *“  U  durin&  ‘be  whole 
ne  with  two  instruments  a  force  e?so,n>  two  P^ane  table  parties 
:,ble  Parties;  one  bydrog’rajhic  1^° therefore  to  ‘wo  plane 

been  nearly. ^completed;  important 
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•  i  i *  /■  i.u 0  riiP^aneake  h.&8 b66n  extended  soutfe 

made;  the  tnangu  a  ij”1  covering  the  bay  (which  here  widens 

0f  th-‘ ;°:  ;°h v  a  doullHeJies  Of  tr1angles;ythe  triangulation  of 

considerably ;  by  a  ^  down  Sinepuxent  bay  into  Virginia; 

the  outer  shore  ha  f  tbg  bay  \0  tbe  limits  of  the  tnan- 

the  topography  °f  the  sh  execuJd.  the  hydrography  of  the 

gulation  of  last  y  limits,  and  on  the  outer  coast  has 

bay  HB5?rme :dand '  he  IS og “phy o f  the  Choptank  river  has  been 

ree."pr.«s ?»  •“«»"  *>“  “”"j  •»  *■“ 

°fThJ  sTamefvixen,  loaned  temporarily  by  the  Navy  Department 
t0TL  coas“survey,  was  employed  in  the  outstde  or  ocean  work  for 

five  weeks  in  August  and  September. 

1  Primary  triangulation  across  to  Washington,  and  work  ®f 

verification  —Two  stations  were  occupied  by  me  oetore  proceeding 
veiincatio  .  Magothv  river,  near  the  shores  of  the 

to  section  No .1,  one  ontte^  Webb,  „  hin, 

Chesapea  ,  ,  on  an  the  stations  visible  Irom  the  first, 

(sketch  C.)  1  ®DS'eSm°easured  the  lines  which  bad  grown  up- 

seven  m  nu  >  ,  the  line  to  Marriott’s  was  opened  by  Mr. 

?htemaes'McDof, nell,  under  my  immediate  direction.  426  observa- 
Ss  were  made' with  the  two-feet  theodolite  of  the  coast  survey, 
hv  Trluahton  and  Simms,  using  seventeen  positions  of  the  instru¬ 
ment  and  328  measures  were  made  oi  eight  angles,  x  also  ma 
?  noiccnnrp  before  going  to  this  station  of  the  line  irom  Mar 
riott’s  to  Soaper’s,  and  satisfied  myself  that,  without  the  aid  of  ex- 
refmc  ion,  the  two  stations  were  not,  as  had  been  sup- 
rH0  d  intervisible.  Our  occupation  of  the  station  on  the  Magothy 
was  prolonged  by  bad  weather  to  six  weeks,  during  which  tune  the 
Titnfl  at  Soaper’s  was  seen  but  three  times.  The  intermediate  Sta¬ 
ton  at  Webb’s  was  next  occupied,  and  240  observations  made  m 
thirty-four  positions  of  the  theodolite  on  four  stations.  While  there, 
T  requested  Assistant  James  S.  Williams  to  reconnoitre  the  line 
from^Webb’s  to  Hill’s,  which,  if  practicable,  would  improve  the 
irom  wWh  from  previous  reconnaissance,  had  been 

supposed  'impracticable.*  He  reported  the  line  to  be  practicable, 
butPthe  obstacles  in  the  way  of  completely  opening  it  were ‘  such  as 
to  induce  me  to  postpone  to  the  winter  the  question  of  finally 
opening  it  The  occupation  of  but  one  additional  station  is  requir¬ 
ed  to  connect  the  Chesapeake  triangulation  witn  the  Capitol  and 
Washington  observatory.  The  area  covered  by  the  triangulation 

W2  K Z^lrLgulation  of  Chesapeake  bay ,  and  the  seconda¬ 
ry  t'riangflatTon  connected  with  it,  have  been  continued  southward 
bv  Assistant  Edmund  Blunt,  who  has  also  executed  work  o,  verifi- 
5tio"h  of  tbo  Kelt  island  base.  D™E  pa,,  of  lb.  «•»» 
Mr.  Blunt  has  been  aided  by  Sub-assistant  Cjajles  • 
during  part  of  the  season  by  Mr.  John  Locke,  junior . 

The  triangulation  has  been  extended  south  of  the  mouth  of 
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islands  which  here  divide  the  Chesapeake  ’^“’h  bay’  b!huid  the 
Nanticoke,  Wicomico  ud  M,„!SP  ■  1  t0,  lhe  mouths  of  the 

The  shortest  line  of  the  western  br  nch  oTt^  °f  eaStfc™  shore- 
111  miles,  and  the  West  17°  mileTVhe  ^  Sfnfs  is  about 

season’s  work,  in  the  lower  .  Sr“  f  ,h.K  lncl,uded  in  the 

square  miles.’  Up  to  oCoC  1  !  Decemoer  1,  is  417 

occupied,  of  which  six  belonged  to  th7  wZemlTeJle'1  ^ 

series,  and  one  was  a  station  of  verification  in  th»  ,  main 

the  bay.  At  the  main  stations  ninety-one  anal  h  *iPK  part  of 
sured  by  2.420  observations  wit},  k  ^  ?  a^gles  had  been  mea- 

Of  the  coast  survey N0 ’l  l  he/ea-mch  repeating  theodolite 

secondary  stations  twenty-eight  argleT  by  186  Lynd°n ’  and  at  the 
Mr.  Blunt  has  had  the  use  of  a  "mall  v  esU  °bs?r.vatlons- 
the  season.  The  party  has  suffered  from  sickness  tsijj?8 

as been  seriously  indisposed,  as  we“i 

fears?  - 

Secondary  triangulation  of  the  neninsnla  'ru-  i  , 
continued,  by  Assistant  John  Farley  outiwani  Uom  °th  haS-bfe" 
term.nat.on  of  last  year  on  the  Isle  of  W1Rht  b  y  Mar  lLP°,'|t  °f 
Sinepuxent  bay,  into  Virginia  Onorot’  »a) ,  Maryland,  along 
May  and  discontinued  in  Cus't  "I"16  Cc°“menced  if 

season  closing  in  November  °  Up  f0  oq  r  ‘,n  ^ePteraber,  the 

had  been  occupied  anr®!^^^  •**>« 

on  sketch  C.  y’  nS’  The  proSress  of  this  work  is  shown 

t. »“‘,r  “,L,,fih7,,u,'J  “d  ■>« '« 

&  *£  S,0,i“.h'4  k'*»  i»n.d.,i 

S‘"“,8  “  »f  ** V.™  u  hS,  S’  A„;ki!eh  c; 

360  miles,  and  of  roads  of  15U  miles.  1  hore  llne  of 

The  survey  of  sheets  Nos.  21,  21i  26  97  os  a  .  on  . 

made  by  the  party  under  the  ’direction' ’  of  AssisW Lb' ’  /n 
Cutts,  one  plane  table  beina  used  bv  Mr  l-  t,,hard  D. 

other  by  his  assistant,  Mr.  John  Seih  Th  Utt“,  hlms<df>  and  the 

14tn  of  May,  and  closed  on  the  20th  of  November"  "Tht^h"  °n,*be 
of  .he  bay  sheets  was  first  executed  and  furnished^' rt^i106 

the.,  the  river  sheets  were  taken  Tp'and  finished"00688'0"  fiUe<1  Up’ 

fSs^^r'cotT0  «'  -d°>  -d 

with  bays  and  water  courses  The'  T  y  !8  loW  and  intersected 
plane  tables  under the Sion of  L  cV  d°uble  party>  two 

and  effective  as  last  year,  and  I  am  of  o^nion" thatlt  ma^bTexl 


36 


Ex.  Doc.  No.  13. 


tended  with  advantage.  This  party  has  had  the  use  of  the  schooner 

Wave  during  the  whole  season.  . 

Mr.  Cutts  has  occupied,  in  addition,  three  stations  of  the  trian¬ 
gulation  of  the  Choptank,  where  the  results  required  verification, 
using  the  six-inch  Gambey  repeating  theodolite  (ho.  2.) 

At  the  date  of  his  last  annual  report,  October,  1847,  Mr.  Cutts 
was  still  in  the  field,  and,  before  closing  his  work,  had  surveyed 
an  additional  area  of  9^  square  miles,  an  extent  of  shore  line  of  21 

miles  and  of  roads  of  5J  miles.  The  plane  table  sheets  of  the  last 

season  were  put  in  ink  during  the  winter.  ,  ,  ,  , 

The  topography  of  sheet  No.  25  of  the  Chesapeake  bay  has  oeen 
completed  by  Assistant  George  D.  Wise,  who  has  also  re- examined 
a  portion  of  his  work  on  the  shores  of  the  Patapsco  lie  had,  also 
commenced  sheet  No.  32  on  the  outer  shore,  south  of  Indian  i  ivei , 
and  joining  the  plane  table  sheet  of  Mr.  J.  J.  S.  Hasslerfrom  Cape 
Hen’/open.S  The  party  took  the  field  on  the  20th  ot  May,  and  re- 
turned  to  the  Patapsco  for  verification  work  there  on  tho  14th  of 
October.  Mr.  Wise  has  used  a  small  vessel  hired  by  the  coast  sur¬ 
vey  for  the  purpose.  The  amount  of  new  work  executed  during 
the  part  of  the  season  devoted  to  it  covers  an  area  of  48  square 

m‘ Hydrography, -Two  hydrographic  parties  have  been  engaged  in 
thissection,  one  during  the  whole  season  under  the  command  f 
Lieutenant  Commanding  S.  P  Lee,  U.  S.  N.,  assistant  in  che  coast 
survey,  and  the  other  under  the  command  of  Lieutenant  Coinmann¬ 
ing  W.  P.  McArthur.  The  party  of  Lieutenant  Commanding  Lee 
began  their  work  in  the  bay  on  the  29th  of  May,  and,  by  the  1 
of  July,  had  nearly  sounded  out  the  space  between  a  line  drawn 
from  Cove  Point  light-house  (see  sketch  C.)  to  Meekin  s  Neck  sta 
tion,  and  a  line  from  Point  no  Point  to  Bloodsworth  station,  in¬ 
cluding  an  area  of  205  square  miles.  Having  made  preliminary 
arrangements  for  setting  up  signals  on  the  outer  coast  south  of  1  - 
dian  river,  Lieutenant  Commanding  Lee  proceeded  in  the  steamer 
Vixen,  kindly  loaned  by  the  Hon.  the  Secretary  oi  the  Navy  tem¬ 
porarily  for  service  in  the  coast  survey,  on  the  27th  oi  JulJ> 
commence  the  outside  work,  from  the  line  at  which  it  had  been 
discontinued  in  1845.  On  the  way  northward,  Sand  Island  inlet 
was  examined,  according  to  a  request  made  of  me  by  the  Commit  ee 
of  Commerce  of  the  House  of  Representatives,  and  a  report  mane, 

which  is  placed  in  the  appendix,  No.  14. 

Between  the  5th  of  August  and  12th  of  September,  when  the 
steamer  Vixen  was  required  by  the  Navy  Department  to  e  re  nine  , 
the  oarfv  of  Lieutenant  Commanding  Lee  completed  the  soundi  g 
of  230  square  miles,  from  Indian  river  south  to  Beach  house  signal, 
(see  sketch  C,)  and  offshore  to  a  distance  of  from  10  to  35  »lle‘ > 
as  far  as  the  steamer  could  be  seen  by  observers  stationer  ^ 
tripods  of  the  signals.  Within  this  limit  lies  Fenwic  s  sa° 
bearing  east  7-W  north  from  Fenwick’s  island  station,  dis.c  3  3 

miles,  and  having  2J  fathoms  least  water  upon  them.  1  e u n e 

Commanding  Lee  recommends  that  a  light-boat  e  piactu  w 
these  shoals,  and  that  artificial  marks  be  erected  at  diileren 
venient  points  along  the  coast, ^so  that  the  coasters  who  run  y 
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l&nd  onlyy  should  bcccrfiin  ni’fin  •  •  . 

fording  no  natural  land  marks  to  servers' adeaui*  C°m‘  itSeIf  af' 
j  September,  Lieut Pr,  7-G  adequate  guides. 

ion,  returned,  to  the  Chesapeake*11  TnJ Lee»  ln  tke  brig  Washing¬ 
ton,  November  16th.  compfeted  the  hv/  ^  Z*  C'°Se  of  the  «f- 
far  south  as  the  line  Sketch  Cl  P  ‘ Vdr°?,ra-phy  °f  the  action  as 
the  Honga  river,  and  fcoop^sS Z  ?°  nT’,^  hammock, 
the  eastern  side,  and  the  Patuxent  river  to ^  Slgna!>  on 
This  party,  after  closing  the  work  in  th  M '  ,Ee0Dard  s  creek. 

in  my  last  report,  executed  a  portion 0 ?  „£”,¥ Stream>  ^ticned 

Cape  Henlopen,  running  100  Lies  of  ‘  °ff,sr,0i'e  work  south  of 

characteristic  specimens  of  the  bottom^  R°Uadl,nSs>  and  collecting 

ern  end  of  the’ Hen  and  Chick-n  sh“kl  R°una  ,sboaI>  °n  the  north- 

,ste.  period  of  the  season  prevented"  ‘’fi  t  aIso  sounded-  The 
work.  ,u.  ..  ..  ,  P/cvented  a  further  extension  of  this 


work.  During  tie  Z££  fhe  pXyV*.  *£?  F'™”*  <*  *£ 
in  c.  uplicate,  copying  diagrams  ii  ir  kaoe^  ln  copying  notes 
p  suing  the  soundings  of  the  off  aiulttLf?1”  ob, sedations,  and 


plotting  the'  soundings  of  t he  off  ZY ■  °bse- '  — 

•  foundings  taken  in  the  Gulf  of  Mexico  ?bore  work>  m  copying 
mg  sheets  of  the  Chesapeake  ‘  X1C0>  and  in  preparing  the  sound” 

»<■ » 

Party  under  the  command  of  Lieutenant  w  penATCTp,eted  bP  ^ 

assistant  in  the  coast  su-vev  in  th  1  nf  ^  McArthur,  U.  S  ]y 

regular  work  of  this  pariy  Jas  in  ectTo^  v"  Alh"  Y\Mason-  The 
Lieutenant  Commanding  Me  irt°ur  Zlhl  A,bemarle  soundj  but 
quested  that,  on  closing”  his  work  there  t  ^^T1^  zea!=  re- 
tue  completion  of  the  hydro-ranhv  nf  th  J  16  be  assigned  to 

ri^rs,  near  the  mouths  of'  w&hi4  he  wort  a“d  Httle  Ck°ptank 
The  great  Cboptank  is  nJIrlv  sixty  mile  T  y\W r' 
i  tributaries,  passes  through  one  of  the^moltt  4-  ength)  and>  witb  ^ 
rasd;  the  river,  though  LP„  ;!  ;  f  mos  fertl!e  portions  of  Marv 

'  h’y  immediately  In  them’o'uth  of'bot'h  rtf  Shoa!s‘  °ne  of  ,he4 
feet,  of  water  on  it.”  is  claimed  J 1  j“  h  Ch°P.tanks,  with  hut  nine 
mandtng  McArthur.  The  area  of  th  dis.°Very  »y  Lieutenant  Com- 
Vs  J25  square  miles,  that  of  the  littfi  “?  as  so^ed  out, 

‘  In  order  to  assist  td  ?  ‘ng  McA«hur  remarks- 

l“a'l  spar  buoys  Bre  reoS “‘f  "ay,*ators  in  these  rivers*  ten 

f°ui'b  °f  lbe  r:l’cr;  one  on  Ti’lghmanL  Pol  Lt  n6W  s!loa]  in  tbe 
U'OOK  shoal;  one  on  the  extremifv  0  B-  t  t  V>  one  on  Haia- 

|be  Sugar  Loaf  shoal  off  Chancellor’!  pa“brook  bari  and  one  on 
fel!ca  shoals.  In  the  littf.  nu'/Z.t,  Point5  and  thr«o  on  the  Ja- 


■  <-»  unwat  uii  w  n  an  cp  i  inr;«  *  i  .1  7  un 

fatea  shoa  s.  In  the  n  /  ,  t;  and  three  on  the  Ta 

|E„bP  E.  from  Mantes  s^Isi  and°  signH  °"S  ‘he-b- 
ar.»  gnaf,  and  one  on  Kagged  Point 

I  On  thp  Uw 


«,  tne  limits  of  which  were  before  but  ^  Shf°a!,was  sounded 

T’f  1S  recommended  to  be  placed  on  ^  ^own;  a 

i'tors  to  avoid  the  shoal,  and  hate  tV  r  enabling  navi- 

-■  to  t  Cllannei  -  Latgt/otdown  t^h  °f  theVbole 

itX"  eliSr0V?al  Cb0Ut  square  miles^6 

squest  of  me  Committee  of  Commerce  of  the  House  of 
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«»„rp«.ntatives  and  with  the  assent  of  the  Fifth  Auditor,  I  in- 
Hepresenta  McArthur  to  make  an  examination 

structed  Lieut  Command.ng  McArUm^  ^  Island 

?!!  the  Potomac  above  Piney  Point.  His  report  (which  was  at 
once  presented  ’to  the  committee)  will  be  found  in  the  appen,  ix 

N0-Refnre  proceeding  to  Albemarle  sound  last  winter,  the  hydro¬ 
graphy  ofPa  chart  of  the  harbor  of  refuge  at  the  mouth  of  Ches 
fiver  was  prepared  for  engraving  by  tins  party. 


SECTIONS  III.  AND  IV. 


Exploration  of  the  gulf  stream. 


i  a.*  : „  fVio  o-nlf  ^treara  were  continued  this  year  by 

The  observations  m  g  Bache  United  States  navy,  as- 

Lieutenant  Commanding  *  .  vessel  Legar6,  transferred 

sistant  in  the  coast  survey,  m  the lTreVenue  marine.  Two  sec- 
hy  the  Treasury  Depai  men  ^  ^  stream,  were  made  between 

iTm  anTthe  25th  of  July,  temperatures  being  taken  from  the 

,.  600  fblb.m.,  i» lid 
„d  f,.»  lb.  ■»*“>»■ k.d  on  the  ck.it  D  .*» 

second  section.  Ine  pos  TTT  j  jy  and  the  positions 

Wi. ^  ’  H,„,  h„e 

Observations  upon  the  section  southeast  ^  ^  ^enr>  in 

been  made  for  three  consecutive  years,  to  indicate  g ence 

the  distribution  of  the  tempera  ur  .  nt  by  tj,e  parting  of 

of  the  loss  of  the  most  trus  w  r, .  y  f  3  300  fathoms  in  depth, 

the  line  in  drawing  it  up,  a.tei  a  cast  ’  din„s  for  tempera- 

off  Hatteras,  the  further  prosecution  of  th-  ^  ‘  §  USed 

tore  during  the  season  was  postponed  and  the  gar 

for  important  service  in  anothei  par.  <  ‘  '  j;eci  t0  this  portion 

This  is  the  first  year  that  steam  has  been  applied  w  P 

of  the  work.  The  circumstances  were  not  “?8eVn  gained, 

kind,  but  some  advantage,  nevertheless  ,  -  run  ,  the  brig 

Lieutenant  Bache  remarks:  e0  positions  being  occupied, 

Washington,  in  3846,  in  nine  days,_e  P  be;n,T  occupied, 

and  in  1847,  in  eighteen  says,  an  P  positions, *and  taking 
It  took  us  eleven  days,  occupying  t~u  P  head;  w;ndS)  they 

temperatures  to  600  fathoms.  Aithou  working  vessel  to 

were  generally  fresh  enough  <j  a  ow  •  return  (section  4) 

reach  her  station  as  quickly  as  we  did.  j^  w-as  so  calm  as  to 
and  on  one  or  two  days  going  out,  th®,  _  ®  being  able  to  keep 

give  us  an  advantage  over  sails,  and  3 ^"L,  steam.  At 

the  vessel  directly  over  tae  line,  ant  vessel  for  this  duty; 

the  same  time  I  do  not  conceive  this  a  p  k 
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steam,  and  saiT Against™* ^ whole”  ,®ake..lt  necessary  to  beat  under 

masted,  and  yet  hafnofsaillo,  It,  t  PT  bfeeZe'  She  is  heavily 

the  water  in  good  sailing  breezes.”  ^  moderateh ’  through 

used  to  advantage  in  movi^p-  frrm  n  *  ‘  C0U  ^  our  sails  be 
turning,  the  section  (\o  TV^  ^  fG  P°;sltl0n  to  another.  Re- 

longitude  69- 36'  Zt(  to  ,atitude  30°  34'  n°rth, 

pied  nine  days  in  making  fou^el  Mer*s>  on  which  we  were  occn- 
raturesto  the  depth  of  five  hdred^ms’” ‘he  tempe' 

year^tre  wtrt"  tHeTtwo8  £^aStCber‘aining  ‘emPera‘—  used  last 
for  which  I  am  indebted  to  The  tenrmetecrS^byBunten  of 
Cambridge,  two  larger  -hpr  mdness  of  Professor  Agassiz  of 

bue  and  Negretti  oflLw  Yorl^T?  °U  t*fr  Sa“e  Plan  by  Tagiia- 
Saxton  of  the  office  of  weight’s  a“?meialhc  thermometer  by  Mr. 
for  this  work.  This  latter  =  r  measures,  specially  designed 
convenient,  requiring  no YovX?*"  Pr?Ted  .^^7  the  Lst 
shown  in  sketch  D  bis,  diagram^  Nc  ard  against  pressure.  It  is 
like  that  of  Breguet  only  M  m  u  4'  The  thermometer  coil  is 

metals,  silver  and  platinum,  soldered  a"d  f  tW°  ' 

tenng  resembles  that  adonfpd  Kt-  t  ne**  P^an  °f  regis- 

Montandon  of  Washington  in  ^,,'“r^enselj  of  Copenhagen,  and  by 
hand  attached  to  the  ^hlrm dr  -?etaiil0  tromometers.  The 

pin, .  t°j ".bthrr« “  s'1,  tt&'r  “>  *  p'- 

tral  axis.  In  the  diao-ram  A  ;c  f'  \  a  sngnt  faction  on  the  cen- 

B  the  hand  registering t he  Western  attached  to  the  coil,  and 
ment  has  been  exposed  Tu  temPera  ur*  to  which  the  instru- 

gilded  so  that  theTa  water  mightd,WHrk  °f  instru“ent  was 

injury.  The  Six  thdomeS Vm  Z7  o^y  °/t  h  "7^ 
depths.  e  usea  only  at  moderate 

A  general  comparison  of  the  results  nf 
as  shown  by  the  curve  of  temoeratm^  f  "iee  consecutlve  years, 
from  20  to  120  fathoms,  and*  120  to  480“ fl 7™  of  observations 
sketch  D  tris,  diagram  No  l'  4L  °  4:-°  fathora.s>  made  upon 
and  bottom  of  thedgram  and thl?  *  ^  laid  °ff  8t  tbe  top 
abscissae  of  the  "urvef  cor’resnond  f  ?  the  sides'  Tbe 

the  ordinates  to  the  temperatures  flerefore  to  the  positions,  and 

the  ob^ldtVonnsCSfeSl08l8he#Ulf  lh°Wn  ia  1846  -appear  - 

navigator,  the  new  ohdJ  ,CaUSeS  be>'ond  tbe  control  of  the 

this  year  there  was  more  thadhisdvidoT’11'!'?  sho,w,whether  >n 
ture  of  the  ocean  was  higher  in  JnlvTsTs  ,?“e  7“°  6  temPera- 

1847,  especially  the  lower  port  ons ^A  .U,’  wn  \UgUSt’  1846  or 
:he  section  was  not  struck  iflP^s  ‘hough  the  hottest  part  of 

•ises  generally  above tha t  of 348’ thfe,  curJe  fro®  20  to  120  fathoms 
■20  to  480  fathoms  dses  very  greatly  B°  ^  “d  that  from 
hose  curves  it  is  seen  that  ThPw  !  ^  ,  KVe  the  0thers'  In  a11 
way  from  the  shore  «iH  f  ,t  '  r  °4  highest  temperature  passes 

Phe  highest  tem Derat n re^ f  7  dlagram  at  the  greater  depths, 

a  1846  about  1  ir°m  the  mean  of  20  to  120  fathoms  was 

’  a“0Ut  lc°  nautlcal  miles  from  Cape  Henry,  in  1847  about 
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135  miles,  in  1848  about  125  miles,  measuring  upon  a  line  perpen¬ 
dicular  to  the  stream,  or  about  southeast  from  the  cape. 

Thp  fart  of  the  higher  temperatures  of  the  ocean  at  correspond- 
in J depths,  in  section  III.  in' 1848  than  in  1846,  is  well  illustrated 
by  coinpar  ng  the  curves  resulting  from  the  mean  of  the  observa¬ 
tions  in  several  positions  beyond  the  first  branch  of  the  gulf 
stream.  In  these  curves,  representing  the  law  of  change t  of Jem- 
oerature  with  denth,  the  temperatures  are  laid  off  at  the  top  of  the 
diagram,  and  the  depth  at  the  sides,  the  temperatures  being  the 
absciss*,  and  the  depths  the  ordinates.  The  mean  cut  re  derived 
from  observations  in  positions  1,  2,  3,  4,  5  and  6,  showing  the  law 
of  decrease  of  temperature  from  the  surface  to  five  hundred  fathoms, 
is  contab-ed' in  diagram  No.  2,  sketch  D,  tris.  It.  remarkable 
similarity  to  the  corresponding  curve  on  the  same  diagram,  f 
positions  8,  9,  10,  11,  12  and  13,  (corresponding  in  the  observa¬ 
tions  of  1848  to  the  positions  of  1847,  first  referred  to,)  strikes  ti 
eve  there  being  an  exact  parallelism  in  the  two  curveg  from  one 
hundred  fathoms  to  nearly  five  hundred  fathoms.  Ihe  whole  of 
the  former  curve  (for  1847)  is  within  the  alter,  the  different:  f 

temperature  below  one  hundred  fathoms  being  about  33  at  t.  e 

SaThederPemarkable  consistency  with  which  the  law  of  change  of 
temperature  is  developed  in  all  these  observations,  is  one  of  the 
most  satisfactory  points  relating  to  them,  giving  confidence 
determinations  which  otherwise,  from  the  very  variable  cm. 
stances  of  the  ocean  temperatures,  might  fail  to  be  accorded  to 

thThe  same  form  of  curve  for  the  law  of  distribution  of  neat,  in 
the  cold  current  between  the  shore  and  the  gulf  stream  (the  cold 
wall)  is  developed  in  the  observations  of  the  three  years,  as  shown 
by  diagram  No.  4,  sketch  D,  tris.  The  coincidence  or  these  cur  e 
with  a  logarithmic  curve  (the  curve  of  equilibrium  in  conduction 
of  heat)  has  been  already  the  subject  of  remark  in  a  forme,  repo  . 
The  development  was  made  from  the  observations  of  Lieu.enan. 

Commanding  C.  H.  Davis,  in  1845. 

The  diagram  just  referred  to  contains  also  the  three  curves  cor¬ 
responding  to  the  highest  temperatures  observed  in  section  I  . 
the  gulf  stream  in  each  year,  the  general  similarity  of  which  is 
very  striking.  The  curves  are  from  observations  by  different  ob¬ 
servers,  with  different  instruments,  and  have  been  drawn  by  m. 
from  the  notes  of  each  one  as  received  year  by  year,  and  t„ei 
from  discussions  independent  of  each  other.  The  poition  0 
curves  between  300  and  500  or  600  fathoms,  and  of  the  mean  curves 
of  diagram  No.  3,  between  150  and  500  and  600  fathoms,  may  b j 
closely  represented  by  considering  the  difference  of  temperature 
from  the  highest  to  the  lowest  temperature  as  a  geometrical  series 
with  decreasing  terms  from  600  or  500  fathoms.  The  effec  o 
introduction  of  a  disturbing  cause  to  the  equilibrium  of  tempera¬ 
ture  is  well  shown  by  the  form  of  these  curves,  as  a  so  e 
dency  to  a  common  and  low  temperature  in  the  deep  water  ot  the 
ocean.  This  is  not  the  place  to  present  in  detau  the  development- 
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of  this  subject,  so  interesting  in  both  a  practical  and  scientific 
point  of  view. 

♦hTheije^Ultl0f  1848  bave  rendered  probable  the  curious  fact  that 
the  cold  in-shore  wall  is  cut  off  at  Cape  Hatteras,  the  hot  water  of 
the  gulf  extending  quite  into  soundings.  The  peculiar  eircum- 
s.ances  of  these  observations  make  a  confirmation  desirable,  but 
sucu  is  the  result  which  now  appears.  In  diagram  No.  4,  (sketch 

in’J lreoLhierJW0  Vnl?Sr  uUrJeS  Sh0W  the  temperatures  on  soundings 
sectio..  III.,  while  the  lour  outer  ones,  rising  in  temperature  at 

e  surface  to  79£,  and  81,  show  that  the  off-shore  high  tem¬ 
perature  is  carried  quite  into  the  coast.  Between  this  and  the 
ottest  part  of  the  gu,f  stream,  no  curve  resembling  the  inner  ones 

s»ctionSram  N°'  3  °CCUrS  m  3  p0sition  which  is  fairly  upon  the 

A  remarkable  uniformity  in  the  temperature  at  the  same  depth  is 
shown  in  positions  1,  2,  3,  4,  5,  and  6,  of  section  IV.,  the  distance  ' 
between  1  and  6  being  228  nautical  miles.  The  mean  temperature 

‘  th,e  ,SfUlJlaoe,am!  do'J“  t0  100  fathoms,  does  not  vary  more  than 
one-half  of  a  degree  of  Fahrenheit’s  thermometer  from  the  two  ex- 
remes  a.  tne  corresponding  depth;  from  100  to  200  fathoms,  the 
vanation  does  not  exceed  one  degree;  and  at  500  fathoms,  where 

je  i  erence  is  greatest,  it  amounts  to  five  degrees  on  each  side  of 
x  li  e  in  e  a  n . 

t\1Q?oratUreS1at  the  saffie  depths,  in  the  more  southern  sec¬ 
tion,  in  1848,  were  lower  than  those  of  the  more  northern  section, 
lee  same  fact  was  observed  in  regard  to  sections  II.  and  III.,  in 

Tdlr'50tly  t0  the  S0UrCe  of  the  difference  in  the  re- 
suits  obtained  in  different  seasons. 


SECTION  No.  IV. 


From  Cape  Henry  to  Cape  Fear,  including  part  of  the  coast  of  Vir¬ 
ginia ,  and  the  coast  of  JSTorth  Carolina. 


nJ’he  survey  has  bee“  in  full  activity  in  this  section  during  the 
pa.  t  year;  the  operations  including  reconnaissance  of  different 
|  grades,  preparations  for  the  measurement  of  a  base,  astronomical 
observations,  main,  secondary  and  tertiary  trianguiation,  topogra¬ 
ph  rind  byarography.  Six  parties  have  been  employed  during 
tne  whole  or  part  of  the  season,  and  the  work  is  rather  more  J- 
vanced  than  1  gave  reason  m  my  last  report  to  expect  that  it  would 
„  .  lbe  trlangu.ation  of  Albemarle  sound,  and  of  the  rivers,  ex¬ 

cept  -tie  Cushai,  Roanoke  and  Chowan,  is  completed.  The  geogra- 
:phical  positions  of  certain  points  are  approximately  fixed;  the  to- 
pography  of  the  shores  of  the  sound  and  rivers  is 'more  than  two 

land  t^r./  it®  ydrTiaph{  °f  the  P8S(luotank  river  is  completed, 
„rp„  the  jound  has  been  commenced  and  made  good  pro¬ 

gress.  These  and  otner  materials  are  in  the  hands  of  the  compu- 
ters  and  draughtsmen  of  the  survey,  for  the  preparation  of  ?he 
map  of  this  sound,  a  project  for  which  has  been  made. 

During  the  coming  season,  the  final  measurement  of  the  base,  and 
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connexion  of  the  triangulation  with  it,  will  be  made;  the  main  and 
secondary  triangulation  of  Roanoke  and  Croatan  sounds  will  be 
finished,  and  that  of  Pamlico  sound  be  in  progress;  the  triangula¬ 
tion  of  the  lower  part  of  the  Roanoke  and  Chowan  rivers;  of  the 
outer  coast  on  Bodies’  island  to  north  of  Nag’s  head,  and  southward 
on  Chicamicomico,  will  be  executed;  the  topography  of  Albemarle 
sound  and  its  rivers  will  be  completed,  and  that  of  the  ocean 
shore  be  commenced;  the  hydrography  of  Albemarle  sound  will  be 
nearly  completed.  The  hydrography  of  the  outer  coast,  for  which 
the  work  on  the  ocean  shore  will  furnish  points,  cannot  be  executed 
satisfactorily,  nor  without  great  peril  to  those  engaged  in  it,  except 
by  the  use  of  a  steam  vessel.  One  that  shall  have  power  to  make 
a  port  whenever  taken  by  a  northeast  gale,  in  the  dangerous  re¬ 
gions  north  of  Hatteras,  is  indispensable  for  this  work. 

The  operations  of  the  past  year  in  this  section  have  included  the 
following: 

1.  A  reconnaissance  for  determining  the  site  of  a  new  base  on 
Bodies’  island,  and  its  connexion  with  the  main  triangulations  of 
the  sounds. 

2.  The  measurement  of  a  base  line  on  Bodies’  island. 

3.  Observations  for  azimuth  at  Stevenson’s  point,  Albemarle 
sound,  and  for  difference  of  longitude  by  chronometers  from  Wash¬ 
ington. 

4.  The  main  triangulation  of  Albemarle  sound,  and  the  second¬ 
ary  connected  with  it,  furnishing  bases  for  the  triangulations  of  the 
rivers  emptying  into  the  sound. 

5.  The  reconnaissance  for  the  triangulation  of  part  of  Albemarle 
sound,  and  of  Alligator  river,  and  the  triangulation. 

6.  The  triangulation  and  three  topographical  sheets  of  the  norih 
shore  of  Albemarle  sound  from  the  Pasquotank  river  westward  to 
Bluff  Point,  and  including  the  shores  of  Little  river,  the  Perqui- 
mons  and  Yeopirn  rivers. 

7.  The  topographical  survey  of  the  south  shore  of  Albemarle 
sound  from  Durant’s  island  to  west  of  Laurel  Point. 

8.  The  hydrography  of  the  Pasquotank  river  and  part  of  Albe¬ 
marle  sound,  between  the  Perquimans  and  Little  rivers,  and  ex¬ 
tending  nearly  to  the  south  shore  of  the  sound. 

9.  Observations  for  ihe  rise  and  fall  of  water  of  Albemarle 
sound,  near  the  mouth  of  the  Pasquotank,  and  at  Caroon’s  Point, 
at  the  entrance  of  Croatan  sound. 

10.  In  connexion  with  the  reconnaissance  mentioned  in  I,  the 
inlets  made  through  Bodies’  island,  in  1846,  have  been  examined, 
and  the  gradual  closing  of  one  and  deepening  of  the  other  ascer¬ 
tained. 

Site  of  base  line. — When  it  became  certain  that  one  of  the 
inlets  formed  across  Bodies’  island  would  not  close  in  time  to  ad¬ 
mit  the  measurement  of  the  base  on  the  site  formerly  selected,  on 
consultation  with  Assistant  J.  C.  Neilson,  by  whom  the  reconnais¬ 
sance  of  this  part  of  section  IV.  had  been  made,  I  determined  on 
the  examination  of  a  site  just  north  of  that  formerly  selected.  This 
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was  made  by  Assistants  J.  C.  Neilson  and  C.  O.  Boutelle,  and  the 
site  of  the  base  has  been  approximately  determined  by  the  latter 
who  placed  signals  at  the  extremities,  made  a  rough  measurement 
with  a  chain,  and  took  the  levels  necessary  for  a  profile.  A  signal 
was  put  up  by  Mr.  Boutelle  at  the  Roanake  marshes,  to  replace 
the  light-house,  which  had  fallen  in  ruins  since  its  use  as  a  station 

point  in  1844,  and  a  line  opened  across  the  island  to  the  north  end 
of  the  base. 

In  the  course  of  the  various  examinations  in  this  quarter,  facts 
were  ascertained  in  reference  to  the  communications  which  were 
opened  in  1846,  between  the  sound  and  ocean  across  Bodies7  island, 
which  appear  now  to  have  greater  interest  than  was  at  first  attached 
to  them,  from  the  continued  deepening  of  the  southern  inlet.  I 
gave  those  which  were  collected  up  to  the  time  of  my  last  report  in 
the  appendix,  and  recapitulate  the  principal  particulars,  and  add 
such  new  ones  as  have  been  collected  in  the  appendix  to  the  present 
report  No.  16.  At  the  last  examination  in  March,  this  inlet,  which. 

I  have  called  in  my  previous  reports,  and  marked  upon  the  sketch 
accompanying  it,  as  the  inlet  of  184-6,  though  presenting  six  feet  of 
water  on  the  bar  upon  the  seaward  side,  was  closed  by  a  “bulk¬ 
head”  across  the  sound  entrance,  having  only  three  or  three  and  a 
half  feet  ©1  water  upon  it.  The  greatest  care  will  be  taken  to 
watch  the  progress  of  an  entrance  which  may  become  so  important 
to  the  navigation  of  Pamlico  and  Albemarle  sounds,  or  which,  as  is 
more  probable,  from  the  general  laws  acting  on  this  extensive  re¬ 
gion  of  the  coast  may  close  unless  artificially  kept  open.  This  is 
the  inlet  which  was  entered  by  the  small  steamboat  Oregon  in  1848, 

Measurement  of  base. — The  preliminary  steps  of  aligning  the 
base  and  marking  it  out,  grading,  selection  of  a  camp,  & c.,  were 
satisfactorily  taken  by  Assistant  C.  O.  Boutelle,  or  under  his  direc¬ 
tion.  The  measurement  was  made  with  the  apparatus  described  in 
my  previous  reports,  to  which  such  additions  have  been  made  as 
were  suggested  by  its  use  at  Dauphin  island.  The  measurement 
was  commenced  on  the  seventh  of  November  and  completed  in  tea 
working  days.  The  base  is  about  6f  miles  in  length,  giving  an 
average  of  more  than  two-thirds  of  a  mile  for  the  daily  measure¬ 
ment.  As  this  work  is,  in  fact,  still  in  progress  while  this  report  is 
before  me,  I  reserve  the  particulars  of  the  measurement  for  my 
eport  of  next  year.  I  was  assisted  in  this  measurement  by  Assist¬ 
ant  C.  O.  Boutelle,  aided  by  Sub-assistant  Joseph  S.  Ruth,  and  by 
VIessrs  Hewston,  Duncan  and  McDonnell.  Mr.  Clarke,  of  the 
)ffice  of  weights  and  measures,  attended  to  keep  the  apparatus  in 
arder,  and  showed  both  industry  and  skill  in  his  work.  This  base 
ine  is  marked  with  a  strong  line  upon  sketch  D. 

The  main  and  secondary  triangulations  of  Albemarle  sound  have 
l»een  completed  by  Assistant  W.  M,  Boyce.  The  connexion  with 
he  main  triangulation  by  Assistant  Fergusson  is  made  on  the  line 
baroon  s  point,  Roden,  (sketch  D,)  the  work  has  been  extended 
p  the  souna,  to  the  mouths  of  Chowan,  Cushai,  and  Roanoke 
ivers,  and  bases  have  been  furnished  for  the  triangulation  of  the 
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Chowan  and  Roanoke  at  one  extremity  of  the  sound,  and  of  the 
Alligator  and  North  rivers  at  the  other.  The  connexion  of  the  tri¬ 
angulation  of  the  Pasquotank  with  this  work  has  been  made  in  part 
by  Assistant  Boyce,  and  in  part  by  Assistant  Neilson. 

The  party  of  Assistant  Boyce  took  the  field  on  the  16th  of  No¬ 
vember,  1847.  The  unfavorable  character  of  the  season  caused  the 
suspension  of  operations  from  the  3d  of  March  to  the  24th  of  April, 
when,  having  been  resumed,  they  were  continued  until  the  6th  of 
July.  The  party  has  had  the  use  of  one  of  the  small  vessels  of  the 
coast  survey  throughout  the  season. 

During  this  period  31  stations  were  occupied  for  the  first  or  se¬ 
cond  time,  including  20  mam  and  11  secondary  stations,  from 
which  13,133  observations  were  made  upon  219  points.  The  area 
inclosed  is  360  square  miles.  The  observations  were  made  with  a 
ten-inch  repeating  theodolite,  by  Gambey  of  Paris,  and  each  repe¬ 
tition,  telescope  direct  or  telescope  reversed,  is  counted  as  a  single 
observation.  The  observations  were  made  from  stations  elevated 
from  eight  to  24  feet  above  the  ground.  The  closing  of  the  trian¬ 
gles  is  entirely  satisfactory.  The  theodolite  was  furnished  in  the 
office  of  the  coast  survey  with  a  pair  of  y’s,  and  a  telescope  of  18 
inches  in  length  replacing  the  eccentrically  mounted  telescope  of 
small  power,  with  a  vertical  circle  attached,  originally  belonging 
to  the  instrument. 

Astronomical  observations . — -One  astronomical  station  (Steven¬ 
son’s  Point)  was  occupied  by  Assistant  C.  O.  Boutelle,  and  observa¬ 
tions  for  azimuth  and  for  difference  of  longitude  from  Washington 
made.  The  azimuth  determinations  were  with  the  two  feet  theo¬ 
dolite  of  the  coast  survey,  and  consisted  of  observations  of  five  east¬ 
ern  and  five  western  elongations  of  Polaris,  observed  in  five  posi¬ 
tions  of  the  instrument.  The  total  number  of  observations  between 
the  star  and  mark  was  230,  and  for  connecting  the  elongation  mark 
with  the  stations  of  the  triangulation  170. 

To  obtain  an  approximate  difference  of  longitude  to  be  used  in 
the  preliminary  chart  of  Albemarle  sound,  four  chronometers  were 
transported  in  five  successive  journeys  to  the  observatory  at  Wash¬ 
ington  from  Stevenson’s  Point  and  four  return  journeys;  a  fifth  was 
retained  at  the  station,  and  a  sixth  carried  in  two  of  the  trips  (each 
way)  only.  The  superintendent  of  the  observatory  undertook,  at 
my  request,  to  furnish  the  local  time  at  Washington.  That  at  Ste¬ 
venson’s  Point  was  obtained  by  Mr.  Boutelle,  by  a  forty- five  inch 
transit  instrument  of  Troughton  and  Simms;  454  observations  were 
made  for  local  time  at  Stevenson’s  Point.  The  comparisons  were 
made  by  coincidences  of  the  beats  of  a  mean  time  and  sidereal 
chronometer.  The  deviation  of  the  transit  instruments  was  ascer¬ 
tained  by  observations  of  high  and  low  stars,  and  the  local  time 
was  obtained  from  the  transits  of  zenith  stars.  The  level  of  the 
instrument  is  an  excellent  one,  and  the  optical  power  of  the  tele¬ 
scope  adequate.  In  general  it  may  be  said  that  the  means  of  ob¬ 
serving  at  Stevenson’s  Point  were  good,  and  were  properly  used. 
The  limits  of  uncertainty  in  the  difference  of  longitude  are,  how- 
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Tertiary  triangulations. — The  connexion  of  ,  . 

that  °,f  as?  b°; 

in  the  upper  part  of  Albemarle  sound"' wes^of  "ifluff5 Poin^ 
Alligator  river,  (see  sketch  D  )  Utt  ^01nt>  and  m 

T  rP°“  if"™8  noti«  ?f  his  intended  resignation  from  Assistant 
J.  C.  JNeilson,  Assistant  Lono-fellow  was  i  f\sslstant 

after  accompanying  Mr.  Neifson  during  the  closing  nanof  T' 
work,  made,  between  the  first  of  April" and  the  lit?  „?  i  i!* 
triangulation  of  the  Alligator  river,  shown  insket!  n  Tl"'’ 

*‘tk  ™r j ,h'  «>«'. 

issja.^ 

s"^0w"i.i  Am*““ 


rpoi‘„r?.«  ‘Slhrsv’  t f'°"> <>-  ph,Jt,»k  & 


,  5.  T„.i4.  ,-h0"”,r„,  “fSiid  ns  ;:d"berel 

hie  party  in  the  vicinity.  The  area  surveyed Is 77i  in  ^  T*' 
.e  extent  of  shore  line  317  miles,  of  roadsYoO  mile?.  q  m‘leS’ 

,  8  opographical  work  of  Mr.  Hassler  was  upon  sheets  Nos  ’ 
1  8,  of  the  sketch,  and  included  an  area  of  113  cnno  •»  *  1 

ii  extent  of  shore  line  of  80  mUes  and  of  roaT  o/ 
his  party  was  transferred  from  the  Chesapeake  on  th/^ 
ber  and  remained  in  the  field  until  the  cCe  of  June  ^  °f  °C~ 
The  parties  of  Mr.  Neilson  and  of  Mr  Ha^er  havp  h 

““  ‘<ld  “  ,h“  ""  •b« 


Hydrography. — The  hydrography  of  the  PjCni,„t,  i 
mpleted  by  Lieutenant  Commanding  W  P.  M  1  p!  n^S  T 

tson,  between  the  middled  Oclober  and  lhe^^  ;0?^’  Joh"  Y' 
ie  area  is  50  square  miles  The  r;v»  k  ■  1e  ^Jin  °‘  November. 

!  Hnks  between  the  Ches’apeake  Zy  nn? Y  the 

,ss"p 

during  the  winter  the  party  was  employed  in  the  usual  office 
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■work,  and  resumed  the  hydrography  of  the  section  in  April,  be¬ 
tween  which  time  and  the  month  of  June,  an  area  of  180  miles  in 
Albemarle  sound,  between  Wade’s  Bluff  and  Harvey  s  mill  (sketch 
D  1  on  the  north,  and  Pear-tree  Point  and  Mill  Point  on  the  south, 
had  been  sounded,  except  a  narrow  border  near  the  south  shore  of 

The  tidal  observations  at  the  light-boat  near  the  entrance  to  the 
Pasquotank,  and  at  Caroon’s  Point,  conclusively  prove  that,  as  far 
as  the  tides  are  concerned,  Albemarle  sound  is  a  closed  sea.  ihe 
rise  and  fall  of  the  waters  depend  upon  the  winds  and  the  quantity 
of  water  brought  down  by  the  rivers.  The  tidal  observations  al¬ 
ready  collected  show  the  general  laws  of  the  more  rapid  changes 
depending  upon  the  direction  and  force  of  the  wind.  1 

This  party  is  under  instructions  to  resume  the  work  in  Albemarle 

sound  early  in  November. 


SECTION  No.  V. 

From  Cape  Fear  to  the  St.  Mary's  river ,  including  the  coast  of  the 

States  of  South  Carolina  and  Georgia. 

The  general  reconnaissance  of  this  coast  was  completed  at  the 
date  of  my  last  report  by  Assistant  James  S.  Williams,  and  the 
minute  reconnaissance  had  been  commenced.  The  site  for  abase 
line  was  selected  on  Edisto  island,  a  scheme  of  triangulation 
planned,  and  its  practicability  ascertained  from  this  base  nearly  to 
Pull’s  bay,  about  fifty  miles  along  the  coast;  the  base  was  approxi¬ 
mately  measured  and  the  sides  of  the  first  four  triangles  traced  on 
the  ground.  This  work  has  prepared  for  the  measurement  of  the 
angles  of  the  main  series,  and  for  the  secondary  series  of  tri¬ 
angles  connected  with  it.  The  sketch  E  shows  the  scheme  for  the 
main  triangles.  The  base  is  marked  with  a  full  line,  the  sides  o. 
the  triangles  which  have  been  marked  on  the  ground  designated  bj 
large  dots,  those  of  which  the  possibility  has  been  ascertained  bj 

^mall  dots.  .  c  ,  . 

During  the  season  about  to  commence,  the  work  just  referred  t< 

-will  be  in  progress,  astronomical  and  magnetic  observations  wil 
he  provided  for,  and  the  reconnaissance  may  be  extended  south 
ward,  or  the  secondary  triangulation  of  Charleston  harbor  h 

made.  #  , 

The  party  of  Assistant  Williams  took  the  field  on  the  19th  o 

Novtmber  of  last  year,  and  left  it  on  the  31st  of  May  last, 
assistant  C.  P.  Bolles  has  been  attached  to  the  party,  and  has  ren 
dered  acceptable  service.  At  the  close  of  the  season  Mr.  William 
joined  my  party  in  section  III.,  and  Mr.  Bolles  that  of  Assistan 
Blunt  in  the  same  section,  so  that  both  have  been  in  the  fiel 
during  the  whole  year,  with  but  a  brief  intermission.  The  mod 
in  which  Mr.  Williams  has  executed  this  difficult  duty  calls  agai 
for  an  expression  of  high  commendation. 

The  following  remarks  contain  a  more  minute  account  of  tfl 

•work  briefly  summed  up  above: 
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•  ,<:T,he  S1fte  se.Iected  for  the  base  is  on  the  southern  side  of  Edisto 
island,  extending  across  the  fast  land  of  the  island  from  the  edge 

of  the  marsh  on  korth  Edisto  river  to  the  bank  of  a  creek  com 
mumcating  with  the  South  Edisto  The  line  runs  through  cot¬ 
ton  and  corn  fields  on  dry,  firm  land,  secure  from  any  enfroach- 

I  “?-eDitf°f  jhe  sef’  lts  Pr°ble  is  favorable,  the  undulations  being 
igjt  and  gentle;  very  little  grading  will  serve  to  orepare  it  for 
measurement.”  The  length  of  the  base  is  6.6  miles,  the  mean  e  e 
i"S!‘  ^ater  ab°a*  6  feet,  the  greatest  elevation  of  any 

P  ce  of  tneet’ih®  ^ast  V  feet’  and  the  Sreatest  rise  in  any  dis¬ 
tance  of  30  yards  is  less  than  4  feet.  J 

The  lines  of  triangulation  have  been  so  directed  as  to  require 

the  least  possible  cutting  of  timber;  and  the  triangulation  has  been 

confined  with  the  same  view  to  the  level  cultivated  land  and 

sk-s>  lnterse,cted  by  numerous  rivers  and  creeks,  which  border 

the  fast  land  of  the  coast.  This  gives  sides  of  about  ten  miles 

in  length,  as  shown  upon  the  sketch.  The  level  surface  of  the 

country,  and  the  occurrence  of  heavy  timber  on  some  portions  of 

heO-  r.eqmred(  tue  traci?g  of  the  sides  of  the  triangles  throughout 

.r."^Er8’  ’hicl  ^',ui"■l  *‘d 

.h.TLhr,r“r.^:;;L,:.r„;npn,e  “,1“'“'' ,hb  work  wi"  •*t* 

A  five- feet  transit  instrument  of  the  coast  survey  has  been 
mounted,  under  the  charge  of  Professor  Gibbs,  of  Charleston  col- 
ege,  for  observations  of  moon  culminations;  this  will  also  be  used 

^gS.tlmef°r0CCUlati0nS  a“d  f°r  telegraphic^  ZlZZl 


SECTION  No.  VII. 

Fr$m  St.  Joseph’s  bay  to  Mobile  bay . 

he^oas"  ofntbe  rTTSanCe  f°/  extfndinS  triangulation  of 
ne  coas  ot  the  Gulf  of  Mexico  from  the  entrance  of  Mobile  bav 

stward,  was  made  in  1845,  by  Assis;ant  P.  H.  Gerdes.  as  far  -s 

lobn6;  ^V°  rlVer-  ,  fV*  iS.  exPected  when  the  triangulation  of 

dmits  onMn0^ ete<1%K-nd  the  S^eral  progress  in  section  VIII. 
omits  ot  it,  to  take  up  this  extension  of  the  survev  eastward  Ac 

Kririlrf "  b“.t  ,llre0,t<l  *° 

.Whatchie  Tnn,ng  the  “°nth  of  September  westward  to  Choc- 
•  .  '  be  time  which  has  been  allowed  to  Mr.  Gerdes  and 

nous  circumstances  beyond  his  control,  have  prevented  the  re- 
|  nnaissauce  from  being  complete  along  the  whole  line  of  coast 
f ,  .,ned;  but  his  report  so  ably  presents  the  points  well  settled 

tg £”eofX fnrt.h“  lamination,  as  to  L  a  reaT^ in  th l 
.  gress  of  the  survey  in  this  quarter.  y 

examineeenthreFiar?dt0  ,deta°b  hjm  this  Portion  of  his  work, 
(ectfon  Vr  t  hn  F  <da  teyS  Snd  lslands  west  of  CaPe  Florida, 
nested  bi  t’h  P[fPara.tor.y  t0  commencing  the  survey  of  them  re- 
ested  by  the  Commissioner  of  the  General  Land  Office. 
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SECTION  No.  VIII. 

From  Dauphin  island  to  Vermillion  bay ,  including  the  coast  of 
Alabama ,  Mississippi ,  and  part  of  Louisiana. 

The  primary  triangulation  in  this  section  has,  during  the  past 
year,  been  extended  westward,  nearly  to  the  limits  of  the  second¬ 
ary  and  the  entrance  to  Lake  Borgne.  Astronomical  observations 
have  been  made  at  one  station.  The  triangulation  of  Mobile  bay 
has  been  nearly  completed.  The  topography  of  the  islands  off  the 
coast  of  Alabama  and  Mississippi,  and  Isle  au  Pied,  off  the  coast  of 
Louisiana,  has  been  completed.  The  topography  of  the  main  shore 
has  been  carried  from  Fowl  river,  emptying  into  Mississippi  sound, 
to  Pascagoula  river. 

The  soundings  of  the  entrance  to  Mobile  bay,  for  a  harbor  sheet, 
have  been  completed,  as  also  the  soundings  of  Cat  and  Ship  island 
harbers,  and  of  their  approaches.  Tidal  observations  have  been 
kept  up  at  Fort  Morgan,  Round  island,  and  Cat  island.  Complete 
observations  for  the  direction  and  velocity  of  currents  have  been 
made  at  two  stations. 

Near  the  point  now  reached  on  this  part  of  the  coast  by  the  tri¬ 
angulation,  it  branches — one  branch  passing  over  the  shores  of  Lakes 
Borgne  and  Ponchartrain,  to  New  Orleans — the  other  main  branch 
passing  down  the  coast  of  Louisiana,  by  the  Chandeleur  islands. 
The  one  through  the  lakes,  as  necessary  to  complete  the  connex¬ 
ion  between  Mobile  and  New  Orleans,  will  be  undertaken  first, 
and  can,  in  great  part,  be  accomplished  during  the  season  about  to 
commence.  Materials  now  exist  for  the  land  work  of  nearly  two 
sheets  of  the  coast  map  projected  for  this  section,  and  for  the  hy¬ 
drography  of  three  harbor  sheets,  and  nearly  the  whole  of  one  coast 
sheet.  A  They  are  in  progress  of  computation  and  reduction.  The 
£  st  chart  will  be  one  of  the  entrance  to  Mobile  bay,  the  drawing 
oi  which  is  now  commenced. 

The  authorities  of  the  city  of  Mobile  have  continued  to  manifest 
that  solicitude,  in  regard  to  the  progress  of  the  survey,  to  which  I 
had  occasion  to  refer  in  my  last  report.  A  correspondence  of  Lieu¬ 
tenant  Commanding  Patterson,  the  assistant  charged  with  the  hy¬ 
drography  of  this  section,  with  the  mayor  of  Mobile,  with  the  very 
complimentary  resolutions  of  the  council,  are  given  in  the  appen¬ 
dix  to  this  report,  No.  17. 

1.  Primary  triangulation  and  secondary  connected  with  it. — This 
triangulation  (see  sketch  F)  has  been  under  the  charge,  as  hereto¬ 
fore,  of  Assistant  F.  H.  Gerdes,  who  has  carried  it  westward  to 
Ship  island,  besides  making  a  reconnaissance  in  section  IX.,  and 
another  in  section  VII.  A  dangerous  illness,  resulting  from  ex¬ 
posure  in  the  former  reconnaissance,  had  nearly  deprived  the  sur¬ 
vey  of  the  services  of  this  valuable  assistant.  Providence  has 
spared  his  life  to  his  friends  and  to  the  work.  With  characteristic 
zeal,  he  has  labored  successfully  at  a  season  when  he  ought  to  have 
claimed  a  respite  from  field  work,  to  make  up  for  this  drawback  to 
his  progress.  The  number  of  primary  stations  occupied  has  been 


49 


Ex.  Doc.  No.  13. 

of  observations  made,  726. 

to  the  Chandeleur  islands,  on  the  coast  of  Louisiana  S‘g 

m  a  d  e  *a n d™ u r n e d °i n 1 0° t h e  *0 Thl  ^t,  this  triang«]ation  have  been 
triangulation  In  “his  .eclS*  is"  °*  ^  Season'  Tbe 

hydrography  to  enable  me  to  use  Mr  r^i  10  ac.rance  the 

portant  reconnaissance  of  the  FloriS,  keJS  ,"j  Sd"  ““ 

assistant  Georg?  P"nll"»J.  ™'  ™'i«  bj  Sob- 

points  for  the  plane  table  and  ilvorPnrlmar7-trlangulatlon  to  furnisl1 
(see  sketch  F  /  Tn„  •  orographic  surveys  of  the  bav 

was  commenced;  and  between  that  n  •  *j  21Sj’  V1 e  triangulation 

eight  stations  werf  occujiedl  ^  vhTehl  1*06  „h  6  9"j-  °f  Jane> 
made  with  a  ttVP]vo  •  _i  t  * ^jluo  observations  were 

.bj.cG/'.^a'i'lg'  rfls'K,",6,  b?J P««».  »>•»  58 

spires  and  2  academios  Tf  tl0nsJ  13  signals,  3  light-houses,  2 

■Ee  ins, J  "‘d  *”  l'"*" 

IS  188  souare  \r  t?  i  •  triPoci-  Lhe  area  embraced 

McCorkle.  Dur“  L  part  oftlS' *  W“A  assisted -by  Mr.  Spencer 

revenue  cutter  WoFcJtt,  and,  for  the  grX^parf  oVth"6!?^^ 
states  schooner  Phoenix  Mr  ^  l  i^i  ?  the  United 

.i<;  1  b,  of'tb13,  w"„i:oC,k,“w,eds"  lht 

:,.oE';r,Th"°sno. .‘.rX',""  ,0r  ,l,e  "*""P,ion  »f  »«nk  as 

4.  Topography . — The  topography  in  this  section  h* 
uted  bv  assistant  w  T?  n  &  ^  i,  ,  Lm&  section  has  been  exe- 

ikn;LVv,™'?-  “j  s 

Sfr 

ilities  for  transportation  in  the  earlv  nart  of  1  f  ltable  fa" 
as  made  satisfactory  progress  Sheets  N  s?ason>  hls  work 
sketch  F,)  have  been  completed  th!  f  Nos-  *,  7>  6>  and  4, 

Q  tbe  Louisiana  coast,  having  been  leftTn^^Vt  °(  Isle  3U 

•»  is  .b.»t  w jf*r-  Ti' 

■las,  longtWf  road,  6  miles.  Th,  island.  L  ot  ^jalo'" 
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up  into  irregular  lulls  of  no  great  height,  with  patches  of  marsh, 
and,  in  places,  covered  with  a  growth  of  pine.  The  main  shore  is 
chiefly  flat  and  marshy,  and  much  cut  up  by  bayous;  it  has  been 
surveyed  back  to  the  pine  growth  on  the  fast  iand.  Mr.  Green- 
well  has  the  use  of  a  small  schooner  belonging  to  the  coas.  survey. 

'5  Hydrography.- The  hydrography  of  this  section  has  been 
executed  by  the  party  under  the  command  of  Lieutenant  C.  V. 
Patterson,  United  States  navy,  assistant  in  the  coast  survey,  first  m 
the  schooner  Forward  and  then  in  the  steamer  R.  J.  Walker.  T  e 
steamer  was  transferred  from  the  revenue  marine  to  the  coast 
survey  by  the  Treasury  Department,  the  use  of  steam  vessels  for 
the  revenue  service  having  been  abandoned.  The  party  ieft  Rev 
York  for  Mobile  on  the  20th  of  November,  and  returned  to  blew 
York  on  the  29th  of  July;  the  sounding  work  was  done  irom 
January  6  to  February  11,  in  the  sailing  vessel,  and  from  that  da,e 

in  Tune  24  in  the  steam  vessel.  „  , 

The  soundings  of  the  entrance  to  Mobile  bay,  and  of  Cat  and 
Ship  Island  harbors,  and  of  their  approaches,  have  been  com¬ 
peted,  making,  together,  an  area  of  346  square  miles,  and  2,208 
linear  miles  surveyed.  Three  permanent  tide  stations  were  occu¬ 
pied-  at  Fort  Morgan,  entrance  to  Mobile  bay,  tne  tides  were  oo- 
served  hourly  for  fifteen  hours  of  the  twenty-four;  at  the  west  end 
of  Cat  island  every  hour;  and  at  Round  island  light,  Mississippi 
sound,  every  two  h  urs.  The  number  of  current  stations  occupied 
for  observations  of  currents  were  seven;  at  two  of  which  complete 
results  were  procured.  The  sketch  F  shows  the  limits  of  the  sound¬ 
ing-sheets  Nos.  2,  3,  and  4,  and  localities  of  the  tidal  and  current 
observations.  The  results  of  the  average  of  January  and  July 
tides  at  Mobile  Point  and  Cat  island  is  shown  upon  sketch  t  ,  bis. 
The  normal  tide  rises  and  falls  once  in  twenty-four  hours  nearly; 
the  time  of  high  water  being  displaced  is  between  6  and  9  hours 
1-om  January  to  July.  The  subject  of  these  tides  is  undergoing 
invTstigaUon,  the  tidal  observations  being  in  the  hands  of  compu- 

tors  for  reduction.  .  , 

A  direct  comparison  of  the  use  of  sails  and  steam,  under  tne  cir- 

stances  of  this  part  of  the  work,  was  had  by  .  this  party.  After 
making  all  necessary  allowances  in  the  comparison,  the  expense  of 
sounding  out  a  given  area  by  a  sailing  vessel  and  a  steam  vessel 
was  as  five  to  three,  presenting  an  economy  of  iorty  per  cent,  in 
favor  of  steam.  The  absolute  cost  per  day  of  the  steam  vessel  to 
the  survey  was  nearly  three  times  that  of  the  sailing  vessel;  the 
amount  of  work  done  five  times.  Lieutenant  Commanding  Patter¬ 
son  remarks:  “It  must  be  stated,  however,  that  the  most  economi¬ 
cal  use  of  a  steamer  is  in  off-shore  or  sea  work,  or  where  the  pro¬ 
portion  of  boat  work  is  small,  as  the  boat  work  can  certainly  e 
done  more  cheaply  from  a  sailing  vessel  than  from  a  steamer,  but 
little  work  being  done  in  the  vessel;  in  this  case,  sheismcely  used 
as  a  floatincr-boarding-house,  and  for  transportation  Irom  place  iO 
place.  It  is  only,  then,  when  the  principal  part  of  the  work  is 
be  done  in  the  vessel,  which  is  the  case  in  all  off-shore  or  sea  work, 
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and  about  one-half  of  the  in-shore  or  bav  and  harbo-  irnrl-  *i  t 
steamer  can  be  economically  used.  In  this  respect  our  lo’/  'r  3 

Lieutenant  P°aUer2n.bar  " 353111  Venfied  b?  the  fundings  of 

chantL^L6  "I"  thrsouSst6  side  Jltf  £o!nf 

upon  which  stands  the  outer  lio-ht  house  I  ?  .  Sand  ls!atld' 

ss«ri ”Si» *%?>,  jr&rs 

two  or  three  feet  water  ono/  •<^Sa£?,e.ar?d’  j.eavlnS  a  shoal  with 

033d  in'tervals'^f'several^mcmth's^as  ^ 

of  Pelican ^sla/d* still® ‘  mJkes“Jt  >  while^the’  P°int 

Dauphin  has  ‘mt  miP  in  pi  0  7  whlieT  the  opposite  shore  of 

sS  “  1 »“  e& 

'"i'if  1"T°  5‘?’ ”£  ’  - * 

making  ouf  in  S,  nilZ'fZl’TanS  M.MI.  r“5,'."J.'d  ‘W 

!S  “S  VSblSS  S”  •-  *  sasi: 

Importsnt  hydrographical  information  in  regard  to  this  nart  of 

teLnZ  cAlye\'a  3  l6Uer  fr0m  Lieutenanf  Commanding  Pat- 

to  Captain  Scott,  royal  navy,  who  had  referred  to  him  in 

steamers6  *  T  anchorage.s  suitable  for  the  British  West  India  mail 
T,  e\s'  ls  £lven  in  the  appendix  No.  18. 
ine  thanks  of  the  survey  are  due  to  Acting  Masfpr  Ahx-  t t  •*.  i 
S  .tes  navy,  for  the  prompt  and  intelligent Wn  * it  irhi'ch  hf 
has  discharged  several  extra-official  duties,  among  these  duriL 

to  r!f  saason’  I01i  saillng  the  coast  survey  schooner  F.  h’  Gerdes 
to  Galveston,  to  place  the  buoys  on  the  coast  of  Texas,  a  mission 

heyond  h^nt'oT^  ^  “  Proyed-use1^  from  circumstances 
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SECTION  IX. 

From  Vermillion  bay  to  the  boundary,  including  the  coast  of  part 

of  Louisiana  and  Texas . 

During  the  past  year  the  preliminary  operation  of  reconnaissance 
has  been  brought  to  a  close,  as  far  as  is  necessary  for  commencing  the 
triangulation,  the  geographical  position  of  a  point  in  Galveston 
hav  near  the  city,  has  been  determined,  and  the  point  has  been 
approximately  connected  with  a  coast  survey  station  in  section 
YIH.  at  Pascagoula,  by  chronometer  differences  of  longitude;  a 
base  line  has  been  approximately  measured;  and  the  triangulation 
of  Galveston  bay  has  been  commenced;  a  reconnaissance  for  a  base 
line  on  Galveston  island  has  been  made.  The  survey  has  thus 
made  due  progress,  and  the  estimates  of  the  present  year  provide 
for  the  triangulation  of  Galveston  upper  and  lower  bay,  and  for 
part  of  the  topography,  and,  if  the  progress  of  the  land  wor  01 
the  season  renders  it  advisable,  of  a  commencement  of  the  hy- 

’Hie'best  method  of  working  in  this  section  yet  remains  to  be 
developed;  but  the  arrangements  already  made  for  t..e  coming 
season  will  resolve  the  doubts  which  are  now  entertained.  The  trian¬ 
gulation  party  is  under  instructions  to  proceed  to  Galveston  as 
soon  as  the  advance  of  the  working  season  permits. 

The  most  cheering  evidences  of  interest  in  the  commencement  of 
the  coast  survey  in  this  section  have  been  given  by  the  citizens  ot 
Galveston,  who  have  manifested  great  kindness  to  the  persons  com¬ 
posing  the  parties,  and  full  appreciation  of  their  labors. 

1  Reconnaissance. — At  the  date  of  my  last  report,  Assistant  F. 
H  Gerdes  was  under  instructions  to  proceed,  as  early  as  he  judged 
it  safe  to  do  so,  from  his  work  in  Mississippi,  to  make  a  reconnais¬ 
sance  of  Galveston  bay  and  of  its  vicinity,  extending  it  as  far 
south  and  west  as  time  would  permit,  before  it  was  necessary  to 
return  to  his  duties  in  section  VIII.  .  This  work  has  been  accom- 
nlished  with  his  usual  skill  and  intelligence,  and  his  excellent  re¬ 
port  enabled  me  to  give  at  once  instructions  of  a  definite  character 
to  a  triangulation  party  for  this  section.  The  zeal  which  induced 
Mr.  Gerdes  to  risk  his  health  for  the  progress  of  the  work  has  not 
passed  without  marks  of  appreciation  by  the  department  having 

charge  of  the  coast  survey.  •  i  i  •  i 

Mr  Gerdes  recommended  that  the  base  line  previously  laid  ou„ 

on  Bolivar  Point  should  be  adopted  only  provisionally,  and  pro- 
nosed  for  minute  examination  a  site  on  Galveston  island,  present¬ 
ing  equal  facilities  for  measurement,  and  for  communication  with 
Galveston.  The  scheme  of  main  and  secondary  triangulation  ot 
Galveston  lower  bay,  suggested  by  Mr.  Gerdes,  appears,  as  in  part 
subsequently  executed,  on  sketch  G.  A  more  or  less  minute  de¬ 
scription  of  each  station,  of  its  vicinity,  and  of  the  coast  between 
them,  is  given  in  his  report,  with  references  to  the  landmarks  for 
different  parts  of  the  bay  and  ocean  shores.  Approximate  mea¬ 
surements  of  distances,  sufficient  to  show  the  figures  of  the  trian- 
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cirar-  p”si,i“.  «'«- 

are  ll»  facilities  f.  procurin's’mjJri.ls'L’d'ti8”1*"0," 

.Wes  ot  .,a,"KXL,„1,'r,Si‘,'rE!;hipp''v'd'  “**  *»« 

servations^^d  it e^trian -lii a 'll"' °  mi °.a 1  and  magnetic  ob- 
charge  of  Assistant  R  Tf  T  i  ^ls  sec^10n>  were  under  the 
Julius  E.  hB  and  fub  aar  e‘7yA  to  whose  PartJ  Assistant 
tached.  Mr.  Hillard  assies  u •  ^nt  . eorSe  Davidson  were  at- 
tions  near  Galveston  and  Mr  °  T)  astr°noniical  observa- 

5”asr  i£&sr»  «W tea 

«,tnddon6rts,ih/  ,“d“i,„“r7’  usd<j  *■ Ate 

on  fifty-two  pairs  of  stars  The  {  .wo  ^  etermin®t‘ons  were  made 

rations  of  Polarfs  and  /urs/m  nor  s^  , °btaineJd  b>'  obser’ 
at  various  hour-angles  fortv  fit*  i  if  1  .eloPSatlon>  and  of  Polaris 

fifty-five  horizontal  an;Us2asrred^Mlnatl0n,S-  bei"g  made>  and 

to  connect  the  elongation  mark  with  ^  d‘re-Ct  and  reversed) 

Point  and  Bolivar  Point  The  Ih  h  \6-  ma‘n  Statl0ns  at  Smith’s 
two  theodolites  referred  to  in  snP.Hn  V^*  W6re  made  with  ‘he 
transits  were  taken  with  thePJTa«lg  °f ! :h*  ‘regulations.  1,041 
coast  survey  thirtv  of  t’npcp  Ss  er  transit  instrument  of  the 
tude;  six  hundred  and !  Were  -moon  ^nations  for  longi- 
of  moon  culminations  occultatYdf6  ln  Fonn®x'on  with  observations 
hundred  and  fifty  seveu  for  tl^e  ^  azlmuths>  a"d  latitudes;  three 

»r  e...  rJcizi,  'm.fit,,0  'Kr,rf.r„id„f  svf  e- 

for  investigation  of  the  instrument  itself  Tw  1’  n  tblrtJ-four 
observed  at  Dollar  Point-  that  of  Alhlh  T 0  occultations  were 
and  of  P'  Sagittarii  on  &  2ls\  of  °n  ‘he  10tb  of  March, 

Bo4?",‘ii,0.S,'^,l™ii.7,r„<!111feaja>j? Ih“““"b"  "th  >h«  f««- 

S‘  -i*' 

minations  of  the  dpplinatinl  /  •  r.ow  01  London.  Four  deter- 

mum  and  minimum,  were  made •'  fhfe^’f '  v,by-  obser.vi.ng  th«  maxi- 

rection  7 »«  '»  «•“- 

hu  ifi^re  d  d  fo  rty^-Tw^  ®  tnea  s  u  re  m  e*ntsS  of™  TUpied’  and  three 
twelve-inch  Troughton  theodolitP  &  an°  .es  made  wRh  the 

theodolite,  of  the  old  collection,  (>’<  EpluHbu^Unl?^1  ^elll 
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of  the  first  and  second  stations,  fifteen  points  were  observed  upon, 
01  ih.  third  s;x  noints,  (see  sketch  G.)  The  provisional  base 

line  on  Boliver  Point  was  measured  by  using  a  wire  348  metres  in 

k: TJeconnaissance  was  made  for  a  base  line  on  Galveston  island, 
and  a  suitable  site  found  for  a  base  of  about  six  miles  in  length. 
This  site  will  require  less  labor  in  its  preparation  for  the  meas 
virement  than  that  at  Bolivar  Point,  and  will  furnish  greater  facili¬ 
ties  of  sure  communication  with  Galveston.  It  is  not  exposed, 
according  to  the  opinion  of  Mr.  Fauntleroy,  to  inroads  from  the 

°CMr'  Fauntleroy  was  engaged  in  making  magnetic  observations 
in  section  II.  until  the  close  of  the  autumn.  He  reached  Gal¬ 
veston  on  the  14th  of  February,  and  at  once  commenced  his  work, 
which  was  brought  to  a  close  by  the  advance  of  summer,  on  the 
22d  of  July.  The  party  has  had  the  use  of  a  schooner  belonging 
to  the  coast  survey,  sailed  by  Mr.  Andrew  J.  Hussey,  of  Alexan¬ 
dria,  who  has  given  entire  satisfaction  in  the  execution  of  the 
contract  for  sailing  the  vessel  and  providing  for  the  crew. 

Since  the  close  of  the  season,  Mr.  Fauntleroy  has  been  engaged 
in  recomputing  observations  of  previous  years,  which  his  constant 
employment  if  the  field  had  hitherto  prevented.  In  this  he  has 
been  abed  by  Mr.  Davidson.  The  party  is  under  instructions  to 
resume  the  triangulation  in  section  IX.  as  early  as  practicable. 


OFFICE  WORK. 

The  organization  of  the  office  has  continued  during  the  past 

vear  as  H  was  at  the  period  of  my  last  report  The  extension  of 

the  work  has  required  the  employment  of  additional  persons  in 

connexion  with  it,  rendering  changes  desirable,  which  the  exer- 
conn exion  ,  Humphreys,  United  States  topographical 

Seers  fhe  assfstant  in  change, Vave  prevented  from  becoming 
pressing  or  detrimental.  The  services  of  this  officer  to  the  gov- 
ernmenl  in  this  work,  have  well  merited  the  promotion  which  he 
has^ece  ved  from  seniority;  and  I  would  respectfully  call  the  at- 
fention  of  the  head  of  the  Treasury  Department  to  them,  and 

would  ask  that  representations  may  be  mad  ® *  *  Q^t^army 

tlioritv  in  relation  to  them.  As  the  detail  of  officeis  ol  the  army 
is  made  upon  the  coast  survey  under  the  law,  I  do  not  doubt  that 
meHtorious  services  are  to  be  noticed  in  this,  as  in  any  other  duty 

"Tesilf conducting  the  general  concerns  of  the  J^rau” 

Humphreys  directs,  personally,  the  detai.s  offflcomPu  ,  the  en- 

ing,  and  inspects  every  department  of  the  office,  ‘ ; n:fters  this 
e-ravine  nrintinff,  and  instrument  making.  As  he  admin. sters  tn 
frbchbfPthe  wSo’rk,  there  is  no  position  of  assistant  of  greater  im- 

portance  to  the  success  of  the  whole.  .  f  rlirpr- 

P  The  engraving  and  printing  are  under  tne  immedia 
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‘i°n,0f  -Assistant  W.  M.  C.  Fairfax.  The  records,  instruments 
books,  and  maps  are  under  the  charge  of  Samuel  Hein  esa.’ 
i°  aIso  Erects  the  publishing  department.  Bv  monthly  reports’ 

lishmr°t°f  Shie-J  nfrthe  enSravings.-  ail  the  details  of  the  estab- 
lishment  aie  laid  before  the  superintendent. 

ment  *  of  t77LR  d°urin^  the^ast^ear.3^6  “  ^  S6VeraI  depart- 

« direcli„.  d«ri'.gc,o“:„*"'S',ih“p  r„ ;”»r  iSa" 

;.p™,b»e,  t.  '“”5  ““  ™i  ^  «■  «««»<  aw .g 

has  been  assisted  ’hv  Mn  rTec°“P'Jtat>°^  and  comparisons,  h! 

•  .  .  .  .  ^  ^r*  L  bL  Lane,  whose  appointment  as  as- 

vey  of  onroTitVmost6^16^-0®?6  -has  dePrived  th«  coast  sur- 

tations  made  hv  r=  ,P-r0n?1SIng  JUni0r  members-  The  compu- 

Tavlor’s  and'pnnlp’/^  ee  ^atitude  observations  at. 

7  i  rS,and  Loo le  s  island,  on  the  Chesapeake  (Spp  TTT  "i 

at7e  hS  6  of..Shoa.ls  and  Agatnenticus,  (Sec.  I.,)’in  1847-  of  mae- 

section  Ivr>Tn101846n  *T IIL>  of  the  year  1847,  and  fn 

of  a  discussion  by  the  t0  f°rm  the  basis 

■»<!  m«ki»g’.h«°C",l  c.““S'™"'W'lh  '*"Pli““  C°”PU- 

the  dreteramL^ons0o“f77ed’  7°’  "7"  -mediate  direction, 

tbe  primary  Ir^atnirr/ctLr 

tToffic’e  ad  C°mp!eted  three  iffip0rtant  stations  before  leaving 

&S »E—  -if=SSSi 

181R  R,??rt  °n  !ongltudes,  by  moon  culminations,  up  to  January  1 

by  Lieutenant  Gilliss  Unlit^llnStt1a0tnS,  lncludinS  the  computations 
survey  of  the  mlnT’  i  \d  StateS  nav^  assistan*  in  the  coast 
1  1848  Thp  00n  culminations,  accessible  to  us,  up  to  January 

tain p  l  *  it  °i  sena*ones  which  comparative  results  were  ob 

S7IS'  tea?  & 

computed  by  the  usua/ftrmula385111116''1  !°ngltudes>  and  the  weiShts 
2.  Report  on  the  longitude  of  East  Pascagoula  station,  as  dc- 
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duced  from  moon  culminations,  observed  by  Assistant  R.  H.  Faunt- 
leroy,  in  June  and  July,  1847. 

No  correction  in  the  assumed  longitude,  5/i,  59#i.,  is  proposed. 

3.  On  the  difference  of  longitude  of  Cambridge  and  Philadel¬ 
phia  observatories,  from  the  results  of  corresponding  obser\ ations 
of  eclipses  and  occupations,  and  by  the  transportation  of  chronom¬ 
eters. 

This  assigns  a  difference  of  longitude  of  16/71  08s. 9o. 

4.  On  the  longitude  of  Cambridge  observatory  (Harvard)  from 
eclipses  and  occultations,  using  Burkhardt’s  value  of  the  moon  s 
semi-diameter  and  parallax. 

The  value  assigned  is  4 h.  44 tn.  31s. 95  west  of  Greenwich. 

5.  Report  on  the  longitude  of  Cambridge  observatory,  (Harvard,) 
deduced  from  the  results  of  chronometer  comparisons  in  Boston 
and  Liverpool,  reported  for  the  use  of  the  coast  survey,  by  Profes¬ 
sor  W.  C.  Bond,  director  of  the  Cambridge  observatory. 

Mr.  Bond’s  list  gives  4A.  44wi.  30s.49  W.  for  the  longitude  of 
Cambridge  observatory,  with  a  probable  error  of  ©s.7o.  In  this 
report  Mr.  Walker  urges  very  strongly  what  has  occurred  to  Mr. 
Bond,  as  a  great  desideratum,  and  which  he  has  been  earnest  in 
endeavors  to  supply,  the  procuring  from  Liverpool  the  data  from 
the  eastern  voyages.  The  difference  in  the  longitudes  by  astro¬ 
nomical  observations  and  by  chronometers  becomes  of  great  im¬ 
portance,  in  connexion  with  Mr.  Walker’s  other  investigations, 

which  will  be  hereafter  referred  to. 

6.  Reduction  of  the  observations  of  the  occultations  of  Aldeba- 
ran,  at  Galveston,  Texas,  March  10,  1848,  by  Assistant  R.  H. 
Fauntleroy,  United  States  coast  survey. 

7.  On  the  corrections  of  Burkhardt’s  lunar  tables.  A  recapitu¬ 
lation  of  the  most  important  results  contained  in  this  paper  is  given, 
with  additional  matters  bearing  upon  them,  in  Mr.  Walker  s  an¬ 
nual  report.  (Appendix,  No.  19.) 

8.  On  the  coast  survey  forms  for  reducing  occultations  and  moon 

culminations.  . 

9.  On  the  difference  of  longitude  of  Stevenson’s  Point,  North 

Carolina,  and  Washington,  by  chronometers. 

10.  On  a  telegraphic  clock,  proposed  by  Professor  W.  C.  Bond. 

11.  Report  on  the  reductions  of  moon  culminations  in  the  coast 

survey  archives  to  September  12,  1848. 

In  this  report  Mr.  Walker  remarks:  “You  will  notice  that  their 
uniform  tendency  is  to  place  the  three  principal  astronomical  sta¬ 
tions  several  seconds  eastward  of  the  assumed  places,  based  on 
previous  reductions  of  solar  eclipses  and  lunar  occultations,  sub¬ 
ject  to  the  moon’s  parallax  and  semi- diameter.  The  discrepancy  is 
too  great  to  be  ascribed  to  the  accidental  error  of  either  group  of 
phenomena.  It  indicates  a  constant  error  in  one  method  or  the 
other.” 

“In  searching  for  the  source  of  such  a  constant  error,  I  am  un¬ 
able  to  detect  one  of'so  great  an  amount  in  the  method  of  moon 
culminations.  The  peculiar  excellence  of  this  method  consists  in 
its  removing  the  constant  errors  of  the  lunar  elements  and  of  the 
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stars  places.  It  can  nardly  be  ascribed  to  the  residual  personal 
error  of  the  average  of  three  persons  in  America,  and  of  more  than 
a  dozen  in  Europe,  in  judging  of  the  time  of  contact  of  a  limb 
with  a  wire.  Still  less  can  it  be  ascribed  to  that  optical  imperfec- 
vxT- £>rouPs  telescopes  employed,  called  irradiation .77 
.  ^  regarfl  to  the  other  class  of  phenomena,  the  lunar  occul- 
tations  and  eciipses,  a  c^iTstant  source  of  error  may  exist  in  the 
mean  value  of  the  moon's  horizontal  equatorial  parallax,  on  which 
.Durkharars  tables  are  based.77  *  *  *  *  *  # 

I  do  not  hesitate  to  attribute  in  a  great  degree  to  this  source  alone, 
[this  residual  phenomenon.]  Other  circumstances  tend  strongly  to 
confirm  this  hypothesis.  I  shall  make  it  the  subject  of  a  more  full 
discussion  in  my  annual  report,  in  which  I  propose  to  bring  to¬ 
gether  those  authorities  which  may  aid  in  forming  an  opinion  on 
t  is  subject,  which  is  of  paramount  importance  in  the  further  pro¬ 
secution  of  the  longitude  computations  of  the  United  States  coast 
survey.  7 

"suits  b}  moon  culminations  place  Cambridge  observatory 
4s. 2/,  and  Washington  (Capitol  hill  observatory)  3s. 92  east  of  the 

pxace  by  eclipses  and  occultations.  The  probable  accidental  error 
at  each  place  is  Os.  17. 

£reIiminai7  report  on  telegraphic  operations. 

13.  Report  on  difference  of  longitudes  of  New  York  and  Cam- 
bridge,  by  the  telegraphic  method. 

14.  Theory  of  longitude  by  chronometers,  and  proposed  form  of 
reductions  of  observations. 

15.  Annual  report  on  the  results  for  longitude  of  points  con¬ 
nected  with  coast  survey  stations. 

The  importance  of  a  determination,  which  should  not  be  shaken 
)  su  sequent  observations  of  difference  of  longitude  of  a  cardinal 

Fi?1?  Vv  coast  surve)T  and  of  European  observatories,  is  so  great 
that  1  have  spared  no  pains  in  accumulating  results  by  stimulating 
observers,  by  collecting  observations,  and  by  obtaining  the  aid  of 
accomplished  computers  in  the  reduction  or  discussion  of  the  rer 
suits,  ihe  questions,  as  they  have  arisen,  have  been  met  in  such 
a  way  as  to  insure  progress  in  the  right  direction,  without  being 
daunted  much  by  the  obstacles  which  a  close  study  of  the  subject 
y  Mr.  walker  and  others  found  in  the  way.  A  superficial 
examination  °f  a  subject,  or  the  taking  for  granted  of  a  pre¬ 
scribed  routine,  is  apt  to  impress  one  with  notions  of  the  great 
accuracy  of  processes  and  results,  in  which  are  concealed  constant 
errors  of  grave  importance.  Turning  up  the  surface,  developes 
these  concealed  errors,  and  leads  to  scientific  discovery.  The  ac- 
lon  of  different  minds  accelerates  the  progress  of  truth,  and  on 
this  account  I  have  published  the  report  of  Assistant  S.  C.  Walker, 
as  ot  high  interest  to  the  astronomer,  though  the  subject  yet  re¬ 
mains,  and  must  for  some  time  remain,  not  fully  explored.  *A  por- 
lon  ot  the  recommendations  of  Mr.  Walker  are  such  as  have  ne- 
cessari  }  oc^uired  to  me,  and  in  regard  to  which,  indeed,  measures 
e  airead}  been  taken;  the  others  will  not  fail  to  be  acted  on  as 
means  are  found  for  their  execution.  They  present  an  outline  of 
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work  which  only  a  most  resolute  and  zealous  computer  could  ven¬ 
ture  to  trace.  The  chief  suggestions,  relating  to  computations,  are 
as  follows: 

1.  u  To  employ  a  greater  force  of  computers,  and  urge  forward, 
by  every  possible  means,  the  reduction  of  the  American  observa-| 
tions  of  moon  culminations,  from  1842  to  1846,  using  the  blank 
forms  of  the  survey.” 

2.  u  To  employ  additional  force  in  forming  the  conditional  equa¬ 
tions  for  the  eclipses  and  occultations,  with  corresponding  meridian 
observations  in  Europe,  to  the  end  of  1846;  also,  according  to  the 
coast  survey  forms. ” 

3.  u  From  the  report  of  Professor  Airy?  and  from  any  other 
available  sources  and  subsidiary  computations,  to  find  the  most 
plausible  theoretical  elements  for  the  moon’s  place  on  the  nights  of 
the  American  observations.” 

4.  u  To  apply  these  values  to  the  conditional  equationsin  articles 
3d  and  4th,  so  as  to  render  the  residual  error  of  theory  the  least 
possible.” 

5.  u  To  complete  the  discussion  of  the  value  122'\37  of  the  co¬ 
efficient  of  the  parallactic  equation,  given  by  Professor  Airy.  For 
this  purpose  it  will  be  necessary  to  extend  the  discussion  which 
Professor  Airy  has  limited  to  the  instruments  of  Greenwich  and 
Cambridge,  so  as  to  include  all  those  in  which  the  transits  and 
altitudes  of  both  limbs  of  the  moon  have  been  observed  at  the  same 
time  in  any  country,  so  as  to  decide  whether  the  theoretical  co¬ 
efficient  of  122''. 37, -or  a  more  plausible  empirical  one,  is  to  be 
adopted  in  the  longitude  computations  of  the  coast  survey.” 

6.  u  To  institute  a  full  discussion  of  all  the  observations  of  oc¬ 
cultations  of  the  stars  in  the  group  of  the  Pleiades  extant  in  any* 
country.  This  discussion  is  earnestly  recommended  by  Bessel  as 
certain  to  afford  more  perfect  data  than  those  from  any  other  source 
for  the  determination  of  longitudes,  and  for  the  correction  of  the 
moon’s  parallax  and  semi-diameter.” 

7.  Ci  To  resolve,  by  the  method  of  least  squares  or  otherwise,  all 
the  conditional  equations  so  obtained,  after  applying  ail  the  theo¬ 
retical  and  empirical  corrections  to  the  lunar  constants  and  co¬ 
efficients,  so  as  to  obtain  the  most  plausible  value  of  the  correction 
of  the  longitude  of  our  own  cardinal  point  from  the  average  of  the 
European  meridians.” 

For  the  entire  report  I  refer  to  the  Appendix,  No.  19. 

The  comparisons  of  the  observations  of  moon  culminations  for 
deducing  longitudes  has  been  continued  by  Lieutenant  J.  M.  Gilliss, 
U.  S.  N.,  assistant  in  the  coast  survey,  who  has  completed  the 
comparisons  for  1840  and  those  of  1841,  except  for  the  observa¬ 
tory  at  Edinburgh,  and  has  made  considerable  progress  in  tran¬ 
scribing  the  results  of  1842.  The  total  number  of  comparisons  in 
1840  for  Hudson  observatory  (Ohio)  is  127;  for  Washington 
(Capitol  hill)  241;  for  Cambridge  (Harvard  University)  163.  •  In] 
1841,  for  Hudson,  S9  ;  Washington  169,  and  Cambridge  67. 

Lieutenant  Gilliss,  calls  my  attention  to  the  discrepancy  already 
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noticed  in  a  different  point  of  view,  in  connexion  with  Mr.  Walk¬ 
er’s  report,  between  the  results  of  these  computations  of  moon  culmi¬ 
nations,  and  the  usually  received  longitude  of  Washington. 

Eugene  Nulty,  esq.,  has  computed  the  observations  for  the  lati¬ 
tude  of  stations  Taylor  and  Poole’s  island  (section  III.)  made  with 
the  12-inch  Gambey  theodolite  and  with  the  zenith  telescope;  for 
time,  latitude  and  azimuth  at  Pascagoula,  (section  VIII. ;)  for  time, 
latitude  and  azimuth,  at  Fort  Morgan,  (section  VIII.;)  the  observa-. 
tions  for  latitude  at  Paseogoula  and  Fort  Morgan  were  made  with 
the  zenith  telescope.  Some  want  of  agreement  in  the  first  and  se¬ 
cond  results  called  for  a  third  computation  of  the  observations  for 
the  latitude  at  Thompson’s,  Taylor’s,  Poole’s  island,  Pascagoula, 
Fort  Morgan,  Stevenson’s  Point,  and  Shell  Bank,  and  Mr.  Nulty 
has  accordingly  made  a  complete  re-computation  of  the  observa¬ 
tions  at  these  points. 

Assistant  Theodore  W.  Werner  has  revised  the  horizontal  angles 
to  connect  the  triangulation  with  the  elongation  marks  at  Bodies’ 
Island  base  and  Fort  Morgan;  made  the  second  computation  of  the 
resulting  angles  of  the  triangulatien  of  Boston  harbor,  1846  and 
1847,  and  of  part  of  the  triangle  sides;  finished  the  second  compu¬ 
tation  of  Lieutenant  Lee’s  magnetic  observations  in  1844  and  1845, 
and  made  some  further  progress  in  the  second  computation  of  Doc- 
;or  Locke’s  magnetic  observations  in  1846;  and  Assistant  Boutelle’s 
it  Bodies’  Island,  Stevenson’s  Point  and  Shell  Bank.  Recomputed 
:he  triangulation  of  Chesapeake  bay  in  1847;  revised  the  resulting 
ingles  of  the  triangulation  of  Albemarle  sound  in  1847,  and  com¬ 
muted  the  triangle  sides  and  ordinates  of  the  triangualation  of  Albe- 
narle  sound  in  1848,  and  of  Croatan  and  Roanoke  sounds  in  1845 
md  1846.  Recomputed  the  triangulation  of  Alligator  river,  North 
Carolina,  in  1848;  computed  the  triangle  sides  and  ordinates  of 
he  triangulation  of  Little  and  Pasquotank  rivers,  North  Caroli- 
ia;  computed  the  triangle  sides  and  ordinates  of  the  secondary 
riangulation  of  Cape  Cod,  in  1847;  has  begun  the  recomputation 
f  the  triangulation  in  the  Gulf  of  Mexico  in  1846  and  1847;  com- 
>uted  the  triangulation  south  of  Cape  Henlopen  in  1848;  extended 
he  table  for  projection  of  maps  from  latitude  35°  to  latitude  25°, 
nd  fiom  latitude  42°  30'  to  latitude  50°,  and  extended  auxiliary 
ables  for  the  computation  of  the  goedetic  latitude,  longitude  and 
zimuth,  from  latitude  45°  to  latitude  50°.  He  has,  besides,  made 
onsiderable  miscellaneous  computations. 

The  second  computation  of  the  azimuth  observations  at  Thomp- 
an’s  1846,  Againenticus,  1847,  and  Stevenson’s  Point,  1848,  have 
een  made  by  Mr.  Hilgard  since  he  joined  the  office  in  September, 
tr.  Downes  has,  since  August  23d,  recomputed  the  latitude  and 
zimuth  observations  made  by  Mr.  Blunt  in  1843,  at  Congress  Hall, 
ape  Henlopen  light-house,  and  Town  Bank;  and  he  has  in  hand 
ie  observations  for  the  latitude  at  Mitchell’s  observatory,  Nan- 
icket,  made  by  Professor  Loomis  in  1845,  and  by  Mr.  Mitchell  in 
>45  and  1846.  The  list  of  occupations  prepared  by  Mr.  John 
ownes  was,  by  request  of  the  superintendent,  extended  to  Gal- 
<?ston,  in  Texas,  for  the  use  of  the  astronomical  party  of  Assistant 
k*.  H.  Fauntleroy. 
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Drawing. — Assistant  W.  M.  C.  Fairfax  (who  has  had  beside 
the  immediate  charge  of  the  engraving)  prepares  all  the  reduce! 
maps  for  the  engravers  by  plotting  and  testing  sailing  lines; 
courses,  and  bearings;  arranging  the  titles,  notes,  tables,  an 
other  lettering;  and,  finally,  makes  the  projections  on  the  coppe: 
plates  ;  of  these,  he  has  made  during  the  past  year  the  projection 
for  the  western  sheet  of  the  map  of  Long  Island  sound,  (No.  1 ; | 
for  the  western  sheet  of  the  map  from  Point  Judith  to  Nantucket 
(eastern  series,  No.  1  ;)  for  the  map  of  Sheffield  and  Cawkin’ 
islands  ;  for  the  map  of  the  mouth  of  Chester  river  ;  for  the  ma 
of  Captain’s  island,  east  and  west  ;  for  the  northern  sheet  (No.  1 
of  the  map  of  Chesapeake  bay  ;  and  for  the  ruap  of  Hyannis  har 
bor.  He  has  also  continued  the  reduction  of  the  north  shore  o 
sheet  No.  1,  Long  Island  sound,  and  made  re-drawings  of  parts  of  th 
sheets  Nos.  2  and  3,  Long  Island  sound.  The  sketches  for  th 
yearly  report  have  been  prepared  by  him,  or  under  his  directior 
from  materials  furnished  by  the  field  parties,  and  from  the  office 
He  has,  besides,  had  charge  of  the  drawing  during  the  absence  c 
Captain  Humphreys  from  the  office,  in  the  month  of  September. 

Assistant  M.  I.  McClery  was  engaged  in  the  preparation  of 
sheet  for  the  Boston  harbor  map,  on  a  scale  of  — i — ,  in  reducin 

the  topography  of  it  in  part,  and  in  drawing  the  topography  c 
the  same  map  reduced  by  another  assistant.  This  map,  made  fc 
the  commissioners  of  the  State  of  Massachusetts,  extends  froi 
Nahant  to  Scituate  light,  and  beyond  Cohasset  rocks.  It  wi’ 
probably  be  finished  by  the  middle  of  January. 

F.  Schroeder,  esq.,  has  made  the  reduction  and  drawing  of  abot 
two  thirds  of  the  topography  of  the  western  sheet,  (No.  1,)  easl 
ern  series,  scale  o .  He  has  also  made  the  drawing  of  th 
topography  not  yet  finished,  of  the  second  map  of  Boston  harboi 
scale  — i — ,  prepared  for  the  commissioners  of  the  State  of  Mas 

sachusetts,  and  of  the  same  extent  as  the  first  map.  This  will  b 
completed  by  the  1st  of  April,  1849. 

John  Robertson,  esq.,  has  been  employed  in  the  office  since  th 
1st  of  May,  and  has  been  engaged  in  reducing  and  transferring  th 
hydrography  to  the  Boston  harbor  map  No.  1,  scale  ;  in  rf 

ducing  some  parts  of  the  topography  of  both  of  the  Boston  har 
bor  maps,  scale  jnrouir;  transferring  the  reduced  topograph 
from  No.  1  to  No.  2,  and  from  No.  2  to  No.  1  ;  and  in  letterin; 
No.  1,  Boston  harbor  map.  He  has  also  reduced  a  part  of  th 
hydrography  of  Boston  harbor  map  for  engraving,  scale  ■  t-— . 

Joseph  Welch,  esq.,  has  been  engaged  in  the  coast  survey  offic 
since  the  10th  of  November,  1847,  in  preparing  a  sheet  for  th 
Boston  harbor  map  No.  2.  scale  — i — ,  and  in  reducing  the  sam 
until  the  1st  of  February  ;  then  in  inking  the  outlines  and  drawin 
of  the  topography  of  Mr.  McClery’s  reduction  of  part  of  th 
Chesapeake  bay  map,  sheet  No.  1,  and  in  the  further  reduction  ( 
that  map  ;  in  the  reduction  of  Boston  harbor  map,  for  engraving 
— - — ,  and  in  making  a  map  of  Naushon  island,  scale  — 
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I  j'  H-  €S(L>  has  teen  engaged  in  bringing  up  the  diagram 

!"d  assemblage  maps  of  Chesapeake  bay,  in  preparing  a  map  of 
^hesapeake  bay  showing  the  differences  between  the  coast  survey 
;oap  and  the  preceding  maps;  has  made  a  topographical  plan,  scale 
i»6~>  of  the  vicinity  of  Hell  Gate;  begun  the  reduction  of  the  Bos¬ 
ton  harbor  map,  scale  ¥  0V0  oj  has  nearly  completed  the  reduction  of 
the  map  of  Pasquotank  river,  scale  has  assisted  in  making 

tacings  for  the  Boston  harbor  map,  and  has  made  tracings  for  u4 
p  the  office  and  in  the  field.  5 

^VamPler>  esq.,  has  made  several  projections  for  plane 
able  parties,  has  reduced  additional  topography  for  the  man  of 
ack  Rock  and  Bridgeport,  has  made  the  profe/tion  and  pTottin/ 

'an  tcf  e  P°>ln  a  j;eductlon  hydrography  of  Boston  harbo? 
3ap,  -caie  40on;  transferred  and  drawn  the  hydropranh v  of  Nan 

ticket  map,  scale  5Jin;  redrawn  portions  of  the°map  of  the  Pa- 

psco  river,  scale  has  nearly  completed  the  reduction  of 

e  western  sheet  of  the  south  shore  of  Long  Island  sound,  scale 

po >  besiues  miscellaneous  drawings  and  other  duties. 

'  W.  Luce,  esq.,  has  been  engaged  in  preparing  a  part  of  the 
etches  for  the  yearly  report  of  1847,  and  in  1848:  has  reduced  the 
pography  of  the  map  of  Captain’s  island,  east’ and  wesl  scale 
j  reduced  the  topography  of  the  map  of  Hyannis  harbor 
iale  has  reduced  the  map  of  the  mouth  of  Connecticut  river 

p  has  made  some  projections  for  plane  table  parties,  besides 
awings  and  tracings  and  other  miscellaneous  duties 
Chanes  Mahon,  esq  ,  reported  at  the  office  about  the  10th  of 
;  y,  and  from  that  time  until  the  1st  of  September,  prepared 
(etches  for  the  yearly  report,  reduced  a  portion  of  the  map  of  K 

>u  h  of  Chester  river,  scale  and  made  projections  for  field 
•  rhes;  since  the  1st  of  September  he  has  been  on  duty  with  Lien 

4snsista“tmjnBnfbickerS°n  UP°n  ?T5al .hydrographic  sheets, 
assistant  J.  B.  Gluck  was  occupied  during  five  months  in  n 

luction  of  parts  of  the  topography  of  Boston  harbor  map  scale 
j?;  and  Sub-assistant  Samuel  A.  Gilbert,  four  months  on  the  re¬ 
lation  of  a  part  of  the  topography  of  the  second  Boston  harbor 

[P>scale«- 

hydrography.- Lieutenant  D.  D.  Porter,  United  States 
fisted  by  Lieutenant  S.  C.  Barney,  has  verified  (and  reduced  a  gam 
en  necessary)  the  hydrography  of  the  western  sheet  of  Long- 
and  sound  (No  1,)  the  same  of  a  part  of  No.  2,  Lono-  isi°"f 
nd,  has  verified  the  reduction  of  the  hydrography  from  point 
ith  eastward,  including  Buzzard’s  bay,  scale  ^  has  verified 
reduction  of  the  hydrography  of  Patapsco  river  map  scale 
;  has  commenced  the  reduction  of  hydrography  of  Chesapeake 
from  Poole’s  island  southward,  scale  -L;  has  reduced  the 
rography  of  the  harbors  of  Sheffield  and  Cawkin’s  islands,  scale 
5  and  the  hydrography  of  the  harbors  of  Captain’s  island' east 
“  CaPtain’s  island  west,  scale  and  the  hydrography  of 
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Hyannis  harbor,  scale  g~j;  and  the  additional  hydrography  fo 
the  western  sheet  of  south  side  Long  Island,  scale  he  ha 

prepared  the  hydrographical  part  of  a  map  of  Hell  Gate,  scab  ; 
J- revised  the  sailing  directions  of  a  part  of  the  harbors  0 
Lono-  Island  sound,  besides  miscellaneous  plottings,  reductions,  re  ; 

visions  of  hydrography,  &c.,  &c.  .  ^  j 

Lieutenant  Woodhull,  United  States  navy,  has  reduced  the  tida 
observations  at  Baltimore  and  at  the  Bodkin  light-house  in  18411 
and  1846,  has  revised  the  tide  tables  at  Delaware  breakwater,  Cap  , 
May  landing,  Coldspring  inlet,  and  Tow'n  bank;  has  reduced  thl 
tidal  observations  at  Governor’s  island  in  1844,  1845,  and  1846|{ 
and  at  Sandy  Hook  in  1844, 1845,  and  1846,  in  part;  besides  attend! 
ing  to  miscellaneous  matters  connected  with  the  tidal  reductions,  j 

Engraving. — Assistant  W.  M.  C.  Fairfax  has  had  charge  of  th:: 
engraving,  ?n  addition  to  the  duties  before  enumerated  under  thl 
head  of  drawing.  The  engraving  of  the  harbor  map  of  Edgartownjj 
by  Messrs.  Dankworth,  Lawson,  and  W.  Smith;  of  New  London] 
by  Messrs.  Rolle  and  Knight;  of  Black  Rock  and  Bridgeport,  b 
Messrs.  Pettit  and  W.  Smith;  of  Nantucket,  by  Messrs.  Dankti 
worth  Young,  Lawson,  and  Smith;  and  of  Huntingdon  bay 
by  G.  S.  Smith,  of  Boston,  has  been  completed;  that  of  Cawkin’l 
and  Sheffield  islands,  by  Messrs.  Pettit  and  Knight  will  be  finishe 
about  the  1st  of  December;  that  of  the  mouth  of  Chester  river,  b 
Messrs.  Dankworth  and  W.  Smith,  about  the  1st  of  February,  184S  i 
that  of  the  Patapsco  river  and  its  approaches,  by  Messrs  Dank 
worth,  Lawson,  and  Knight,  about  the  1st  of  March,  1849;  the  en 
graving  of  Captain’s  island,  east  and  west,  has  been  begun  by  Mil 
Pettit  &and  a  contract  has  just  been  made  with  Sherman  and  Smit 
of  New  York,  for  the  engraving  of  Hyannis  harbor.  It  was  onl  j 
after  considerable  delay  and  trouble  that  a  contract  could  be  mad 
for  the  engraving  of  this  map. 

The  engraving  of  the  eastern  sheet  of  Long  island  has  bee 
completed  by  Messrs.  Siebert,  Rolle,  and  Knight,  and  electrotyp 
copies  of  it  taken  by  Mr.  Siebert;  that  of  the  entrance  sheet  0 
Delaware  bay,  by  Messrs.  Dankworth,  Lawson,  and  Knight,  ha 
also  been  completed,  and  an  electrotype  copy  of  the  middle  sheet 
taken  by  Mr.  Siebert.  Progress  has  been  made  in  the  middle  sheet  cl 
Lono-  Island  sound,  by  Messrs.  Siebert  and  Rolle,  and  it  is  estimate 
that  it  will  probably  be  completed  in  six  months.  The  engraving  c 
the  western  sheet  of  Long  Island  sound  has  been  begun  by  Messrs! 
Siebert  and  Rolle,  and  also  that  of  the  first  sheet  of  the  genera 
map  extending  from  Point  Judith  to,  and  including,  Nantucke 
island.  The  engraving  of  the  upper  sheet  of  the  map  of  Chesa 
peake  bay  has  been  begun  by  Mr.  Dankworth.  Considerable  pro 
o-ress  has  been  made  by  Mr.  W.  Smith  in  the  engraving  of  the  off 
shore  soundings  map,  (estimated  to  be  completed  in  seven  months. 
The  additionaf  hydrography  for  the  south  side  of  Long  Island  wil 
be  engraved  in  November,  and  the  plate  will  then  be  ready  fo 
printing.  Electrotype  copies  have  been  made  by  Mr.  Siebert  c* 
the  plates  of  New  Haven,  of  New  London,  of  New  Bedford,  0 
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i-JP*'1''6  harbor,  of  Long  Island  sound,  (sheets  Nos  2  and  3  \  nf 
he  relief  plate  for  the  middle  sheet  of  Delaware  h.v  .n  1 
:dar?e  and  seven  small  blank  plates  have  been  made  for  Vngra'lw 

l?--d  shp:;nIofs°.rith:nde2,}thaer  eastern6  series  teet  N?  'ff 

:0ams  Isla“<Js>  east  and  west,  the  mouth  of  Chester  river  1  T 
Pasquotank  river.  The  man  Aik „  i  ,  ,  11  erj  and  the 

-dgartown  and  Holmes’  Hole,  will  follow  in  succession.  ^  °f 


Printing . — Since  the  1st  of  November  1917  i 

rinted  the  following  numbers  of  the  map’s  newly  JubHsVed  Of 
teiaware  bay  and  nver,  (complete  in  three  sheeNl  iQfi-rV  Uf 
sland  sound  No  3  25 ’sleets'  of  the  h«bor  Sdo»  77§ 

the  *JarJOr  of  Edgartown,  974  sheets-  of  Black  Root 
nd  Bndgeport  harbor,  39S.  Of  maps  published  in  former  fears 

Tear :  '  Hot  tdtittlt  ^  ‘H  PreSeat 

f°f  Bedford  harbor,  315^  of  Lift Egg" harbo°r,  (hafi 

*  refuge,)  2oo;  of  New  \  ork  bay  and  harbor,  (scale  — L  )  441. 

*  ,the,  ]*rfe  ,maP  of  Hew  York  bay,  (scale  ^,)  277 'sheets-  of 
usher’s  Island  sound  841;  of  New  Haven  ha  bor,  350-  of  An 
,pohs  harbor  and  the  Severn,  262;  making  in  all  7,475  sheft/ 
sides  the  above  there  were  1,200  sketches  for  the  vearlv 

R0  proofs  of  maps  for  the  suDerintendont  1  inn*'  *  ^  rePor,j 
letches  of  Nantucket  new  SoSth Shoal  Ca’tV.l  ^T®?  °f  the 

pVu  £5S 

»ded,  making  a  total  of  twenty-one;  besides  these  three  t  T 
.1  engraved  and  nearly  ready  fbr  publishing.  Since  November6  " 

Me  and  Tarpallin  Cove  anil  Oysterllay ?  306  co t " T ’  ?0,“es’’ 

^  PsmafllBIaCk  -^ndge^nraBnd}fcfg6arCt°oPwn  felt pie^of 

bf  small  map  of  New  York  bay  and  harbor,  and  7  conies P„f  .vf 

<  sheet  map  of  New  1  ork  bay  and  harbor  have  been  distrihmt 
[scientific  and  literary  institutions  in  the  United  States'  Th’^ 
.tributions  are  chiefly  made  on  the  nominations  of  m  mb Jrs' 0*  ' 
two  houses  of  Congress.  Seventy-six  copies  of  each  nf  ev 

-SBHckR  h°nd0?YHolraes’  Ho!e  and  Tarpaulin  Covel  Oyster 
,,  Black  Rock,  and  Bridgeport  and  Edgartown.  have  been  dis-U 

eu  to  foreign  governments  and  to  the  departments  of  o„r  ~n 

ernment.  By  direction  of  the  Treasury  DepTtmtt  aid  fir  n  " 

ne  survey,  31  copies,  186  sheets,  of  the  lart  map  of  New  vJ  t 

copies  of  the  small  map  of  New  York,  34°sheets  0f  thl  mt  kf 

aware  bay,  63  copies  of  the  chart  of  Fisher’s  Island  sonn/qj 

lies  of  the  map  of  Annapolis,  40  copies  of  the  map  of  Little  Ecrg 
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harbor,  60  copies  of  the  map  of  New  Haven,  70  copies  of  the  map 
0f  Holmes’  Hole  and  Tarpaulin  Cove,  47  copies  of  the  map  of  New 
Bedford,  67  copies  of  the  map  of  Oyster  Bay,  60  copies  of  the  map  ! 
of  New  London,  8  copies  of  the  map  of  Long  Island  sound,  43  co¬ 
nics  of  the  map  of  Black  Rock  and  Bridgeport,  and  43  copies  of 

the  map  of  Edgartown  have  been  distributed.  The  whole  number  of 
shee“  distributed  is  2,923.  During  December  the  maps  of  Delaware 
hav  and  river,  (in  three  sheets,)  Nantucket  harbor  and  Huntingdon 
bay  will  be  distributed;  and  in  January,  one  sheet  of  the  map  of 
the  south  side  of  Long  Island,  the  map  of  Cawkin’s  and  Sheffield 

islands,  and  the  mouth  of  Chester  river. 

There  have  been  turned  over  to  the  disbursing  officer  of  the  coast 
survey,  to  be  placed  with  agents  for  sale,  300  sheets  of  the  large !  map 
nf  New  York  bay  and  harbor, 2 12  sheets  of  the  small  map,  1,743  sheets, 
of  the  map  of  Delaware  hay  and  river,  550  copies  of  the  chart  of 
Fisher’s  Island  sound,  265  copies  of  the  map  of  Annapolis,  loo; 
copies  of  the  map  of  New  Bedford,  360  copies  of  the  map  ot  New 
Haven,  155  copies  of  the  map  of  Little  Egg  harbor,  400  copies  of 
the  map  of  Holmes’  Hole,  and  Tarpaulin  Cove,  220  copies  of  the 
man  of  Oyster  Bay,  300  copies  of  the  map  of  New  London,  22& 
copies  of  the  map  of  Edgartown,  and  128  copies  of  the  map  of 
Black  Rock  and  Bridgeport,  making,  m  all,  5,016  sheets  of  maps. 
These  are  sold  at  prices  which  about  defray  the  cost  of  the  paper 
and  printing,  namely,  fifteen  cents  for  each  of  the  small  sheets, 
and  for  the^large  sheets,  from  twenty-five  to  forty  cents  each. 


Instrument  making  and  repairs.  The  repairs  and  cleaning  re- 
nuired  by  the  instruments  of  the  field  and  office  parties,  generally, 
have  been  made  during  the  current  year,  under  the  direction  of  Mr. 
William  Wurdemann.  Considerable  additions  to,  and  alterations 
in,  the  base  measuring  apparatus,  two  new  trestles  with  iron  legs, 
the  substitution  of  iron  for  wood,  and  changes  in  the  slides  of  two 
trestles  new  truss-frames  for  the  bars,  compensating  holders,  spiral 
springs’ for  all  the  slides,  and  changes  in  the  micro-telescopes  have 
been  made;  Y’s  and  telescopes  have  been  placed  in  12,  10,  and 


6-inch  Gambey  theodolites,  to  fit  them  for  measuring  horizonta, 

v  XU  - -  J  1 _  _ 1.  1.  4-  tty  fi  n  I  r 


angles-  alterations  and  repairs  have  been  made  to  the  two  field 
transit’instruments;  alterations  and  repairs  have  been  made  to  the 
two  five-feet  transit  instruments;  and  the  old  base  apparatus  has 
been  repaired,  cleaned,  and  put  in  order.  The  compensation  o: 
the  base  apparatus  holders,  with  the  fixtures  necessary  for  it,  ha: 
been  made.  The  comparison  of  the  standard  bar  with  the  twe 
compound  bars  of  the  base  apparatus  has  been  made,  requiring,  at 
times,  the  whole  force  of  the  shop;  and  preparations  for  the  com 
parison  of  the  duplicate,  two  metre  bars  of  the  old  base  appara¬ 
tus  with  the  standard  metres,  heliotrope  fixtures,  chains,  bean 
compasses,  dividers,  scales,  steel  rules,  and  triangles,  drawing  pens 
reducing  frames,  have  been  made,  besides  repairs  and  work  of  othe: 
kinds  not  easily  enumerated. 


Disbursements. — This  important  part  of  the  work  has  gone  on 
with  its  usual  regularity,  under  Samuel  Hein,  esq.  During  th< 
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estimates. 


Estimates  for  the  next  fiscal  year . — These  estimate  Q  f  ,  , 
upon  precise  data,  and  the  rpm.L  •  estimates  are  founded 

sections  in  which  preliminarv^  ^xtensiou  of  the  work  in  those 
the  last  one  or  twoPyears  whh  Per.atl0ns  have  keen  carried  on  for 
this  extension.  I  have  "preTe^ ted  r^J  ,!tat*d  in  “X  sports,  to 
economy  upon  which  such  an  pvt  ’  .Peatetlly>  tlle  considerations  of 
how  that  economy  was  produced lit  ased>  and  have  shown 
these  appropriations  cover  the  cost  of  .Ij0  ■ a  waJ's  recollected  that 

»a  puMi.hfng  ,h.  *o, "r'Lsfd  i",r 

the  field  work,  all  computation*  inoi  i  i  •  ™ork-  The  cost  of 

or  seventy -two  per  cent,  of  the  whlle  work  ^  W^rL^6'36^"11181 
durinor  the  surveying  vear  lfU7  >iq  '  Wlth  an  expenditure 

one  hundred  and  fifty-ffve ^  thousand  dolla°W  rTrted,’  °f  abo«t 
seven  parties  in  the  field  in  different  f"8’  We  haVe  kePl  ‘hirty- 
^mployed  occasionally,  which  would  swldWh’  not  C0Mtlng  those 
while  for  one  hundred  thlsand  dollars  in  ISdl  bs  flc°nsiderably, 

were  kept  up,  exhibiting  an  increase  nf  fi  M  ’  V  fi[teen  Parties 
>alf  times,  for  an  expenditure  of  leSs  than!!"?!  °f  tW°  ,and  a 
m  economy  of  three-eighths  made  The  l  ,ana  six-tenths,  or 
nth  the  office  has  been  increased  in  ,  T  W°/k  done  In  connexion 
iow  between  two  and  a  half  and  th  S0!“.ew*lat  greater  ratio,  being 

o  that  the  economical  re  ult  is  i  tlmes  'That  h  was  ia  1844^ 
mt  stated.  °n0miCal  result  greater,  on  the  whole,  than  that 

.  v.‘X‘r  x^tzz:/ “  w\i  ■>«">  - 

the  northern,  and  most  of  the  parties  h^v’1*110*  .grea,er  than 
istruments,  and  other  outfits,  which  although  .r,equired  v.essels, 
roperty  of  the  survey,  must  be  Daid  for  f llougb  they  remain  the 
nations.  These  will  sATin  „  i  f°r  from  the  annual  appro. 

lief  to  the  appropriation' from  *Z  *!  *  ^'oS  the  ^UioVal 
If  the  estimatesPfor  the  diffelent  sercr  d  “avy  deP»‘“ents. 

■  ose  of  last  year,  it  will  be  found  <w‘?uS  are  comPared  with 
■ihich  were  commenced  in  that  year  or  it,6  )nerease  *s  in  those 
Inch  the  operations  were  only  nrel’iminar6  ^eaf-  be^orei  aad  in 
je  coast  of  South  Carolina  an/ r0  •  as  ln  section  V.  of 

>■■■  Fiorida,  » >“• 
<pense  of  transporting  the  land  n».i;  .  rexas.  The 

lich  bears  a  large  proportion  to  the  'cost'o/ theiVeSte-rnf  COast> 
ere,  has  been  already  incurred.  thelr  ma|ntenance 

.orl’oi'Si”';.  w’ScfTlSi  M.i™  "j  “1 

I;  vszsa  “its  r."T  fVl” 
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twenty-five  thousand  dollars  fer  annum,  comprising  the  cost  of 
fieM  work,  of  reduction  and  publication  of  results.  This  estimate 
supposes  the  same  proportional  aid  heretofore  had  under  the  law, 
from  the  services  of  officers  of  the  army  and  navy.” 

it  Before  the  close  of  the  fiscal  year  of  l847-’48,  the  survey 
will  be  in  full  activity  in  six  sections,  and  may  be  carried  on  suc¬ 
cessfully  in  them  for  one  hundred  and  fifty  thousand  dollars  per 
annum  with  the  addition  of  such  sums  as  may  be  necessary  from 
time  to  time  to  meet  the  general  items  of  expenditure,  such  as 
procuring  instruments,  the  increase  in  number  and  improvement  in 
quality  of  which  are  absolutely  necessary  ;  the  hire  or  purchase  of 
the  small  vessels  needed  for  the  parties  in  the  southern  sections; 
current  expenses  of  vessels  ;  general  office  expenses,  and  the  like. 
The  use  of  steam  vessels  upon  the  work  would  increase  the  expen¬ 
diture  for  certain  years,  but  would  be  economical  in  regard  to  the 
amount  of  work  which  they  would  enable  the  hydrographic  parties 
to  do  in  a  given  time.” 

Experience  has  confirmed  the  statement  thus  made,  the  results 
produced  for  the  fiscal  year  l847-’48  just  passed,  and  the  expendi¬ 
tures  having  been  in  strict  conformity  with  them.  The  appropria¬ 
tion  for  the  next  year  provides  for  the  continuation  of  publication 
of  the  back  work  in  section  II.;  for  full  activity  in  sections  I., 
Ill  IV.,  V.,  VIII.  and  IX.,  such  as  the  progress  of  the  work  in 
these  sections  calls  for,  and  the  continuation  of  preliminary  work 
in  sections  VII.  and  X.,  besides  the  general  office  work.  This 
is  equivalent  to  work  in  seven  sections ,  and  introduces  the  survey 
into  every  State  on  the  Atlantic  and  gulf  of  Mexico,  and  extends  it 
to  the  western  coast.  Steam  has  been  introduced  upon  the  work, 
and  has  been  used  in  four  sections  during  the  past  year,  but.  the  ex- 
pendiiure  per  section  has  not  been  increased  beyond  the  limit  then 
proposed.  I  have  no  doubt  that  eight  sections  might  be  put  under 
survey  for  two  hundred  thousand  dollars,  including  the  preparation 
and  publication  of  the  results  as  the  survey  advanced.  The  rela¬ 
tive  economy  of  work  done  to  expenditure  would  be  still  somewhat 

greater  than  at  present.  A  . • 

The  regular  progress  of  the  field  work  in  the  different  sections, 
and  of  the  office  work,  including  computations,  drawing,  engraving, 
printing,  &c.,  will  admit  of  the  following  operations,  requiring  at 
least  the  expenditures  assigned  to  them.  They  are  classed,  except 
the  usual  general  items,  under  the  head  of  the  geographical  sec¬ 
tions.  The  estimates  suppose  the  usual  aid  from  the  war  and 
navy  departments. 

General  Items. — Rent,  fuel,  postage,  materials  for 
drawing,  engraving,  and  printing  ;  carpenter’s  work 
and  materials  ;  instrument  maker’s  work  and  mate¬ 
rials  ;  blank  booksf  stationery,  printing,  and  ruling 
forms  ;  binding  ;  transportation  of  instruments,  maps 
and  charts,  and  miscellaneous  office  expenses;  pur¬ 
chase  of  new  instruments,  books,  maps  and  charts...  $>14,500 
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Section  I.— Field  work.- To  extend  the  primary  trian- 
gulation  in  Maine  eastward,  and'  make  the  reconnais¬ 
sance,  astronomical  and  magnetic  observations  con- 
nected  with  it  ;  to  extend  the  secondary  triangulation 
across  Cape  Ann  into  New  Hampshire ,  and  to  com¬ 
plete  that  of  the  western  shore  of  Massachusetts  bay  • 
to  complete  the  topography  of  Cape  Cod ,  and  of  part 
ot  the  western  shore  of  Massachusetts  bay  :  to  con- 
hydrography  of  the  Nantucket  Shoals ,  and 
°  ocea.n  Nantucket^  and  of  part  of  Massachu¬ 
setts  bay ,  including  the  cost  of  repairs  to  vessel  and 
engine,  and  the  fuel  for  the  steam  vessel  used  in  the 
hydrography,  and  the  hire  of  a  vessel  to  aid  in  the 
soundings.  Office  work.—  To  make  the  required  cal- 
culahons  and  reductions  of  the  work;  the  reduction 
and  drawing  of  a  chart  of  Muskeget  channel ,  and  of  the 
harbors  to  which  it  leads;  to  complete  the  engraving 
of  a  chart  oi  Hyanms  harbor ,  and  to  continue  that  of 

the  general  coast  from  Point  Judith  to  Cutty  hunk,  will 
require . . .  ; 

Section  II.  Field  work . — To  continue  the  magnetic 
observations  required  in  this  section,  and  the  verifica¬ 
tion  ana  filling  up  of  parts  of  the  hydrography.  Of¬ 
fice  work  -  To  continue  the  engraving  of  the  west¬ 
ern  sheet  o.  the  map  of  Long  Island  sound  ;  to  con¬ 
tinue  the  engraving  of  the  series  of  charts  of  harbors  of 
refuge,  anc.  anchorages  of  Long  Island  sound ;  to  en¬ 
grave  a  chart  of  Hell  Gate  near  New  York ,  including 
the  electrotyping  of  the  plates,  will  require  about  .. 

Section  111 -Field  work.-To  continue  the  triangula- 
tion  southward,  including  both  primary  and  secondary 
triangulation,  and  the  secondary  triangulation  outside 
of  the  peninsula  of  the  eastern  shore ,  south  of  the 
Virginia  line;  to  commence  the  triangulation  of  the 
1  Oeomac ;  to  make  the  necessary  astronomical  and 
magnetic  observations;  to  continue  the  topography  of 
tae  eastern  and  western  shores  of  the  Chesapeake  south¬ 
ward;  the  topography  of  the  ocean  shore,  along  Sine- 
puxent  bay  ;  the  hydrography  of  the  outer  or  ocean 

isYe’c?f°W-  Xhf  lmi7tS  °f  ’the  Present  year>  near  the 

Isle  of  Wight  shoal,  southward,  and  of  the  Chesa¬ 
peake  bay  to  the  limits  of  the  triangulation  of  the 
present  year,  including  the  cost  of  maintaining  (only') 
a  steam  vessel  for  the  outside  work.  Office  work.— To 
make  computations  and  reductions  required  to  com- 
p-ete  the  drawing  of  the  second  sheet  oi  Chesapeake 
bay,  to  continue  the.  engraving  of  the  first  sheet;  to 
complete  the  engraving  of  a  chart  of  the  harbor  of 

abo^ff6  *ne  en*rance  to  Ches’er  river ;  will  require 


$30,500 


12,500 


32,500 
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Section  IV. — Field  work . — To  continue  the  triangula- 
tion  of  Pamlico  sound ,  and  of  the  ocean  coast  to  Cape 
Hatteras ,  and  to  complete  that  of  the  rivers  of  Albe¬ 
marle  sound;  to  make  the  necessary  astronomical  and 
magnetic  observations;  to  complete  the  topography  of 
the  shores  of  the  Roanoke  and  Carrituck  sounds;  to 
continue  the  exploration  of  the  gulf  stream  off  the 
coast  of  this  section,  including  the  current  expenses 
of  a  steam  vessel  for  the  purpose.  Office  work. — To 
make  the  calculations  and  reductions  required  to 
complete  the  drawing  of  one  sheet  of  Albemarle 
sound  and  its  rivers;  to  complete  the  engraving  of 
the  chart  of  the  Pasquotank  river ,  and  to  print  and 
publish  the  chart;  to  commence  the  engraving  of  the 

sheet  of  Albemarle  sound;  will  require  about .  $22,000 

Section  Y. —  Office  work. — To  complete  the  primary  tri¬ 
angulation  between  th e  Edisto  base  and  Charleston ;  to 
make  the  secondary  triangulation  connected  with  it,  and 
of  Charleston  harbor;  to  extend  the  minute  reconnais¬ 
sance  southward  over  St.  Helena  sound)  and  towards 
Savannah  river ;  to  continue  the  astronomical  obser¬ 
vations;  to  commence  the  topography  of  the  coast , 
and  the  hydrography  of  the  approaches  to  Charleston 
harbor ;  to  continue  the  exploration  of  the  gulf  stream 
off  the  coast  of  this  section.  Office  work. — To  make 
the  computations  and  reductions  of  the  field  work; 

will  require  .  . . . . . . .  18,500 

Section  YII .—-Field  ivork. — To  continue  the  reconnais¬ 
sance  of  the  coast  of  Florida ,  and  to  extend  the  tri¬ 
angulation  from  section  YIII.  into  this  section,  will  re¬ 
quire,  including  the  cost  of  a  small  vessel  for  the  re¬ 
connaissance  party .  6,500 

Section  Y11I. — Field  work. — To  continue  the  topogra¬ 
phy  of  the  shores  of  Mobile  bay,  and  to  complete  that 
of  the  north  shore  of  Mississippi  sound;  to  continue 
the  hydrography  of  Mobile  bay,  and  probably  to  com¬ 
plete  it,  and  to  continue  that  of  Mississippi  sound. 

Office  work. — To  make  the  calculations  and  reductions 
of  the  work;  to  commence  the  reduction  and  drawing 
of  the  first  sheet  of  the  coast  chart  from  the  entrance 
of  Mobile  bay  to  JVew  Orleans ,  along  Mississippi 
sound;  to  engrave  the  entrance  chart  of  Mobile  bay , 
and  to  print  and  publish  it;  to  commence  the  en¬ 
graving  of  charts  of  Cat  and  Ship  Island  harbors; 

will  require  about . . . . . .  21,500 

Section  IX. — Field  tvork. — To  complete  the  triangula¬ 
tion  of  Galveston  bay ,  and  to  extend  the  main  and 
secondary  triangulation  along  the  coast  to  the  south¬ 
ward  and  westward;  to  commence  the  topography  of 
Galveston  bay,  and  its  hydrography,  including  the 
cost  of  a  small  vessel  for  the  topographical  party. 
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",50° 

.  9,000 

TllrderTdt^«siS'T„tih%U’e  °f  St6^  V6SSe]s  When 

tions  specified  nydrog«phy  of  the  sec 

.  . ®  •  •  •  186, 000 

i»rtLc?™“L”’  ^SS&Trs.' ,fce  fo"eoinE  •'■'««««• 

whose  fostering  care  has  develne  f  ,fXecutlve  and  of  Congress, 
present  extent  and  usefulness  *  P  h‘S  natlonal  w°rk  into  its 
Very  respectfully  submitted,  by 

A.  D.  BACHE, 

Hon.  R.  J.  Walker,  SuPerintend^t  V.  S.  Coast  Survey. 
Secretary  ’of  the  Treasury. 
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APPENDIX  No.  2. 

Extract  of  a  letter  of  William  Mtitchelf  of  Nantucket ,  to  Lieuten - 
ant  Commanding  Charles  H.  Davis ,  relating  to  the  Louis  Philippe 
packet ,  off  Nantucket  in  December ,  1847. 

My  dear  Henry: 

*****  After  several  days  of  thick  weather  they  madt 
a  light,  bearing  north ,  on  the  evening  of  the  16th  of  December,  ii 
blowing  a  gale  at  NE.  I  find  by  referring  to  my  journal  that  al 
5  p  m  ,  I  marked  it  (5)  6,  thou  knowest,  being  the  hardest  oi 
hurricane  gale.  She  then  hauled  off  SE.  by  E.,  and  very  soor 
struck,  probably,  says  one,  on  the  Round  shoal;  another  thinks  l 
may  have  been  the  “Stone  horse.”  Beating  over  this,  she  strucl 
the  bottom,  with  the  Great  Point  light  bearing  west.  Tins  wat 
probably  the  Point  Rip,  as  the  light,  says  the  mate,  was  not  fa; 
off.  Wearing  off  this,  they  again  struck  on  what  was  supposed  t< 
be  the  Bass  Rip.  Getting  off  of  this,  she  struck  somewhere  be 
tween  the  Old  Man  and  Potchic  Rip;  perhaps  on  the  northern  edg« 
of  one,  or  southern  edge  of  the  other.  Here  our  people  discover 
ed  her  on  the  morning  of  the  17th,  and  although  the  wind  had  fallei 
to  three,  or  even  two,  the  sea  was  making  a  clean  breach  over  her 
Swinging  off  of  this,  it  seemed  to  be  the  determination  ot  the  cap 
tain  to  put  her  on  shore;  but  our  people  (a  thousand  of  them  hai 
gathered  on  the  beach,)  made  signs  to  them  to  keep  off,  when  send 
ing  a  boat  to  the  back  of  the  surf,  information  was  given  them  tha 
both  of  our  steamboats  should  be  sent  to  their  relief.  And  t  l 
was  done  at  great  hazzard.  After  two  or  three  days  they  succeed 
ed  in  getting  the  ship  to  the  Vineyard.  The  ship  was  const  anti, 
leaking  very  badly.  Ship  and  cargo  are  said  to  be  worth  $250,01)1 
It  seems  t©  be  the  general  opinion  that  a  light  on  Sankaty,  know 
as  such,  would  have  enabled  her  to  escape.  Without  reference  t 
this  case,  or  similar  ones,  it  seems  to  me  that  a  light  on  that  biu 

is  of  the  utmost  importance  to  navigation. 

****** 

Thine,  most  truly,  T 

WILLIAM  MITCHELL. 


APPENDIX  No.  3. 

Notice  to  Mariners . 

The  following  discoveries  and  determinations,  recently  made  b 
the  hydrographic  party  of  the  coast  survey,  employed  on  the  Mar 
tucket  shoals,  under  the  command  of  Lieutenant  C,  H.  Davi 
United  States  navy,  are  of  sufficient  importance  to  be  common 
cated  immediately.  They  will  be  transferred,  at  the  close  of  tr 
season,  to  the  preliminary  chart  of  the  Nantucket  shoals: 
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tremiU-o^GrP.VR3  “’•??  lon?>making  off  from  the  southern  ex- 
nf  3  1  ll  1  G  * rJf'.P’  T  h  whlch  lt  is  connected  by  a  short  ridee 

q  teid  sr^ri  2s » “  E- 

£  \  K  P  s  lo  miles  lrom  the  shore.  Vessels  mwintr  to 

:*V  Gr,R'P>  or  t0  the  c^tward  of  the  old  Nan- 
ing!ye;  SoUth  shoaI>  shou,d  be  careful  to  govern  themselves  accord- 

The  centre  of  the  shoal  bears  from  Sankatv  Head  S  T1  3  p 
(mag.)  and  S.  62°  30',  (true,)  13|  miles  distant  ’  5  E'> 

which  be“as  N.  °f  waT(ntngar)I)andf  n‘  1  ^1,°“  w"  °ne  spot> 
end  of  old  South  shoal,  li]e8  distant  ’  (  fr0“  eaS'em 

4.  A  small  shoal,  with  13  feet  nn  it  +1  +i  ,aany 
end  of  Bass  Bin  ’  Tt  -u,  °n.  to  ^ie  eastward  of  south 

E  SeJ  rite"d£s:. Sankaty 

miles  distant.  g  ’  E'  1  E>  (m3S')  aad  S-  62°  E.  (true,)  6 

wdoflheddsJShT^r"^  a,nd  t0  lh€  n°rthward  and  east- 
iccasional  strong  tide  rips*"’  r°ken’  danSerous>  and  marked  by 

ast Tide6  oY  ‘ ^ JlTss' Y i  p"  »S ‘ a n 7  *  7  ’  -re  advised,to  foIlw  down  the 

nil  hare  a  ffood  beatino-  *  1  i  P  ln  SI&i2t-  Here  they 

a'f  a  “tje  to  two  and  a  half  miles°from  thV"  Oldman’”  v’  {™T 

boa'll  in  a  fewTouTs^  Thev^  -IT  ,west.€rl>')  tide>  will  clear"  thl 

'or6  f— d  b?  prev.ih7.gWwe.t‘e“y  JKd.  ?h"»#  in  Z’ silt 

A  jD  jBACHE 

Office  of  the  Coast  ^ 

Washington,  Avgust  16,  1848. 
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APPENDIX  No.  3,  Bis. 


Boston,  November  22,  1848. 


Dear  Sir:  Yours  of  the  14th  was  received  to-day,  and  I  sem 
below,  as  requested,  a  list  of  the  discoveries  of  the  season: 

1.  A  shoal  2J  (two  and  a  half)  miles  long,  making  off  from  th 
southern  extremity  of  Great  Rip,  with  which  it  is  connected  by  i 
short  ridge  of  3£  fathoms.  This  shoal  lies  in  a  north  by  west  am 
south  by°east  direction,  magnetic^  and  has  eight  feet  of  water  on  i 

in  several  places.  . 

2.  A  small  shoal  having  only  eight  (8)  feet  of  water  on  it,  to  th 

northward  of  the  eastern  end  of  the  old  South  shoal. 

3.  Another  small  shoal,  with  16  feet  on  it,  a  little  to  the  north 

ward  of  the  former. 

4.  A  small  shoal  spot  to  the  eastward  of  the  south  end  of  Bas 


A  small  spot  to  the  northward  of  the  Bass  Rip,  with  ten  (10 


6.  A  long  bank  to  the  eastward  of  the  shoal,  marked  No.  1  oi 
this  list,  upon  which  I  found  four  (4)  fatnoms  in  two  places,  fou 
miles  apart.  The  sea  was  breaking  on  it  whilst  I  was  there,  th 
result  of  a  heavy  swell  from  the  southward  and  eastward. 

I  was  unable  to  determine  the  extent  of  th’.s  bank,  owing  to  th 
bad  weather  and  the  lateness  of  the  discovery.  The  further  exami 
nation  of  this  bank  next  season  will  be  a  point  of  great  interest. 
******* 


Yours,  truly, 

C.  H.  DAVIS. 

A.  D.  Bache,  LL.  D., 

Superintendent  17.  S-  Coast  Survey , 

Bodies ’  Island ,  base. 
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APPENDIX  No.  4. — Continued. 


Recapitulation  of  results  for  personal  equations,  1844  to  1843,  in 
‘  the  order  of  'persons. 


No. 


1 

2 

3 

4 


Date. 


5 

6 
9 

19 


1844.  October  17.. 
1846.  September  9, 
1846.  October  21. 
1846.  October  22. 


Persons. 


d  u. 


•  •••••• 


26 

7 

8 
10 


1847.  July  17 
1847.  July  19 
1847.  August  7  .... 
1847.  December  11. 


Hartnup . d  Bond, 

Keith . Almy  ••• 

Walker . Keith,... 

Almy . Gilbss  . 

Walker . Kendall 

..do . do-‘ 

. .  do . 

. . do ,.••••• 


4  0.217 

—  0.356 

—  0.091 
4  0.271 


0  •  •  •  •  •  • 


do . 

do ••••»•• 


1847 . 

1848.  June  13. 


Mean  result 


— .  0.392 

—  0.423 

—  0.248 
4  0.018 


Wires. 


42 

63 

35 

14 


28 

21 

56 

119 


—  0.141 


1847.  August  2  . . , 

1847 . 

1847  .  August  9  . . 


224 


1847. 


11 

12 

13 

14 

34 

35 

36 

37 


15 

16 
17 


1847.  July  and  August. . 
1847.  August  10  and  11. 

1847.  July  23  and  28. . . . 

1847-  August  10  and  11. 

1848.  August  3 . . 

1848.  August  5  • 

1848.  August  7 . 

1848.  August  8 . 


1848 . 

1847.  August  11 


1847.  October  16. 
1847.  October  25. 


18 

27 

28 
32 
38 


1847 . •••• 

1847.  December  4. 


1848.  June  30  . 

1848.  July  3 . 

1848.  July  24 . 

1848.  August  11.... 


1848, 


20 

21 


1847.  December...., 
1847.  December . . 


1847. 


—  0.281 

112 

rlr,  Reynolds . 

‘.do’.::.: . ^ . 

do . do . 

—  0.188 

4  0.175 
—  0.112 

28 

72 

42 

+  0.019 

142 

—  0. 350 

140 

42 

56 

4  0.170 
—  0.042 

Walker . Loomis . 

4  0.082 

35 

—  0.064 

—  0.090 

—  0.083 

4  0.045 

18 

49 

84 

46 

,1^  . do . 

—  0.053 

+  0.276 

197 

30 

77 

81 

Kendall . Reynolds . 

+  0.112 

4  0.189 

4  0.152 

161 

—  0.085 

96 

fin  . do . 

4  0.021 

4  0.092 
—  0.153 

56 

28 

56 

112 

d0  . do . 

. do . . 

—0.115 

.  —  0.053 

252 

TTcitU  . Hubbard . . 

.  4  0.015 

28 

70 

.  .do . do . 

.  —  0.056 

.  —  0.116 

98 
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APENDIX  No.  4.— Recapitulation,  fyc— Continued. 


No. 


22 

23 

24 

25 
29 


Date. 


Persons. 


d  U) . 


30 

45 

46 

47 


1543.  January  10. ... .  7 

January  10 . Ilf-.  do^I  I . Fauntleroy .  +  0*.062 

!««■  M-h-W . “-y-.:  +  S 

... . luajr- 


Wires. 


»«•  jdy  3 . ;;;;; 


.843  j,  ,  = 

ms:  August  i7 G/.pj0B“d . w.e.  *«*... 

lilo'  ^-“?ust  22 . i  ....do....;;:;:: . ;jj° .  -0.240 


August ; ; ;  ;;;; 

1S4S 


do. . .  . . I  — 1  0.325 

. d° .  -0.315 


Mean  result . 

. j  —  0.308 

31  1848.  July  3....  txf  n  I  . . 

33  1848.  July  26 . G-  Bo„d ....  I  +0^7 

+  0.129 

Mean  result. 


1848, 


28 

23 

42 

42 

28 


23 

80 

80 

so 


263 


84 
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APPENDIX  No.  5. 

«rs;Lit 

Sankaty  head ,  Nantucket. 

Office  of  the  Coast  Survey, 

Washington,  December  21,  1847. 

Sir  :  My  frequent  navigating  '£Xtn 

S2C  e^bJ;orian0ka^rS 

^Tm'angulaUoroTthe  Jast  survey,  would  be  generally  as  well  as 
10SW.5Lof  the  survey  in  this  reg Ion  h-aln **7™*$  in 

her ea f te r ^eglecte^AotheAdangers  probably  remain  to  be  found 

out.  .  ,  *  +n  prmfer  another  advantage  equally 

But  the  coast  survey  is  about  to  confer  ^  ^  Nantucket  shoals. 

as  great,  by  the  pu  hermen  and  local  pilots,  are  to  be  ren- 

Channels,  known  only  -  rs_  Full  and  distinct  information 
dered  practicable  to  al  8  .  ,  tbe  -tides,  (without  which,  it 

concerning  the  force  and  1  be  communicated.  Instruc- 

is  felt,  that  there  is  no  secu  y>)  unintentionally  involved  among 
tions  for  the  government  directions  are  to  be  prepared 

the  shoals  are  to  be  given,  and  A'Thich  the  present  routes 

for  the  principal  passag  ,  y  nart  of  our  shores,  that  has 

•will  be  shortened,  an  is  u  habitually  traversed  with 

,te  *Dd  s"  Ens 

coasters  and  the  West  India  tra  ers.  survey  chart  of  the 

Si "XU  .  ,igb..b..«,  «« 

Nantucket, "and  her"e  I°giveP the  preference  to  the  southeast  bluff, 

kThemostaim;oyr.anat<channel,by  which  to  pass  from  the  north! 

Tnf  the  old  South  shoal  into  the  deep  water,  along  the  east 
ward  of  Nantucket,  is  bounded  by  the  eastern  extremity  of  the  shoal 
WlSd  tfhe  «  Old  Man»  on  one  side,  and  by  the  southwestern  point 
Cr  £  u  Hass  Rin  ”  on  the  other  side.  A  line  north  by  west  and 

iLh b,  ...I,  (magnetic,)  from  Sp.tS 

’■>“  £1  islh™  true  (l.d  I  will 

,ddk. 

;;xr,  ifi;  «b»»«i  ™ »»» 
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-Sankaty  head  is  visihlp  . 

point  would  make  it  practicable’ai'n.Vht.' ^  &  Hght  °n  that 

ports  toPthose  farther  smfth^win Profit  bT/  fr°m  New  EnS,and 

make  more  frequent  use  of’  the  excellent  rh*  COa|St  SUrVey  chart  to 
sett,  and  by  the  south  side  „  ,L  T  channel  around  Siascon- 

“  Old  Man?”  which  c„E  off  .  oon,iderab£etr  t* “  3nd  the 

a  shorter  time  in  the  violent  eddies  n^i!r,tlan0e>  keePs  a  vessel 
offers  the  great  convenience  of  a  smooth  ««'  ^PS  °f  tbe  shoals>  and 

the  stormy  season,  of  a  snug  anrtr,!!  ““^sweathershore  in 

nocket,  and  of  a  chance  to  Inter  the  g6  u«de.r  Nantucket  or  Squip- 
channel,  (to  be  hereafte  surveved  ^  Uld  e‘utller  by  the  ^uskeget 
whilst  the  route  to  the  southward  of  th1  l  ‘V  Way  °f  Gay  head. 
rectly  to  sea,  and  exposes  he7?o  the  t  ,  Sh°a!s  Ca,rries  a  ^1  di- 
the  influence  of  the  Gulf  stream.  '  *  37  Caused  by  getting  into 

opposed  the  hazard*  of  passinVa  sh^al"!  r°m  V*6  north  there  is 

situated,  off  the  town^nf  ^  shoal  of  limited  extent,  but  badly 

light  on  Sankaty  head  would^moyeVhis'SlJrd  ?  1^°  Rip'”  A 
-rrmi:;ao5d’thteh»°o!i;  ft1*  COnSiStS  *  droublLVthrae,nw^e0r» 
stelr'aneast'coufse!*6  Sam6  hght  wH1  show  when  it  is  prudent  to 

light  chiefly-  that  is° it^un’t0""  r6gard  tbe  local  utility  of  this 

details  would  be  neither  interesting 1?  ^  numeration  of  such 
the  notice  of  some  of  the  general  nin-nn^  necessa.ry>  I  will  pass  to 
erection  of  the  Sankaty  light  would P< f  naVigatlon>  which  the 
a  condition  of  its  useXif  th.U ‘ VeTn’gM  ™ 

Sea  going  vessels  coming  north  from  the'  A  til  5  suP®nor  order. 
Nantucket  sound  or  Boston  bav  and  fa  it.  ant,ci  and  bound  into 
upon  their  determination  of  the^  longitude  (tn  f°rth’  dePend  solely 
is  concerned)  for  striking*  fairlv  in?  *tk  far  as  reckoning 
Which  form  the  highways  of  Ih  f  *  °f  Sreat  channel! 

those  channels  (which  are  themselves  ii?t^erCe/  iThe  aPProa°h  to 

gerous  as  any  single  shoal  on  our  ™ 1 ‘er.ruPted  by  shoals  as  dan- 
sicle  by  the  south  shoals  and  ridges  of  Nantucket “Cte<1  ^  the  West 

ofThheej;?sg?imaS:ti  tsX\€r  rxered>P^  ^  -t 

eastward  of  Nantucket,  discovered* "w  60  “iles  if  ‘he 


eastward  of  Nantucket,  discovered  "bvtheTn  b^k>  6°  T‘eS  to  the 
ington,  in  1815,  and  afterwards  lirPltu  f  survey  brig  Wash- 
same  vessel,  and  by  George’s  bank ’  Venfied  by .^e 


same  vessel,  and  by  Geo  "e’s”  bank \n  h  *  W  Verified 
unapproachable  irdbad  weather.  k’  b  h  °f  Whl°h  are  regarded  as 

gat  ion  chTp  e  n  d  s  *  h  e  r  e 1 '  [s  *  un^kr  m’'’6’  °n  Wh‘Ch  the  Safe  navi- 

Constderable  error;  and  it  is,  rinde!bo!di™™mS-anCeS’  SUbjeCt  t0 
inxious  and  insecure  reliance'’  "  lnary  circumstances,  an 

ainty  th aT* i! *n  e eled ' h °I t '  w o u  1  f  h" ^  ll6ad  wil1  suPP]y  ‘he  cer- 
,0iDt  **  -  ‘be  channel*  to  tt 
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a  l  .lrti.T-.tfnl  nf  her  position  would  run  for  it,  and,  being 

guided  by  its  bearing, .  would  keep  «  s,Bht  dita^port/wd 

f;' vr  »A.V  ?4».  r«;»0> 

^anv  of  those  alarming  accidents  continually  occurring,  one  of 
whicyh  (that  of  the  packet  ship  Louis  Philippe)  is  recorded  tn  the 
public  prints  at  the  moment  of  my  writing  this  report. 

P  I  must  mention  a  single  fact  in  confirmation  of  the  Pry^ing  re- 
marks  and  that  is,  that  it  is  no  uncommon  thing  for  the  'vest 
India  traders  to  run  for  the  old  South  shoal  on  their  return  Ume, 
in  order  to  take  a  fresh  departure  for  the  north.  This  shows  the 
ereat  want  of  a  light  on  Nantucket.  But  the  recent  disco-very 
the  new  South  shoal,  and  the  neighboring  ridges,  by  the  coast  sur¬ 
vey  aL  shows  that  this  practice  of  the  West  India  traders  has 
beln  attended  with  imminent  peril.  Many  of  those  that  have  never 
been  heard  from  have,  no  doubt,  met  their  fate  on  these  unknown 

Sh<But"  this  light  is  also  to  provide  an  additional  security  to  the 
great  fleet  of  European  traders  and  packet  ships,  whose  course, 
both  going  and  returning,  carries  them  near  these  outer  shoals. 
Such  a  light  as  I  propose  will  be  visible  in  clear  nig  s  y 

the  new  south  shoal.  . 

Vessels  in  this  line  of  commerce  are  obliged  to  sal1  ,as  tl:“® 
shoals  as  possible  to  save  distance.  The  consequence  is,  that  they 
are  liable*^  be  involved  among  them  by  the  unforeseen  effects  of 
currents,  and  by  slight  and  unavoidable  errors  in  reckoning.. 

The  cases  are,  to  my  own  knowledge,  numerous;  but  l  is i  °n  ) 
where  there  is  actual  loss,  or  such  alarm  that  a  demand  m  made i  for 
a  Nantucket  pilot,  that  they  attract  public  attention.  The  dept  s 
are  so  variable  on  this  ground,  that  no  degree  of  minuteness  in  the 
chart  would  render  the  lead  alone  a  sufficient  monitor.  Fixed  ob 
iects  are  required;  one  of  these-and  it  will  prove  a  useful  one 
though  not  Always  decided— is  the  character  of  the  bottom;  the 

other  is  the  Sankaty  light.  ...  ..  ,  .  .  u  t  w;n 

The  last  benefit  to  be  conferred  by  this  light,  to  which  ^ 

call  your  attention,  is  the  great  convenience  it  will  afford  to  na 

gatorl  outward-bound,  by  supplying  them  with  a  verL  fnktval  of 
ure,  and  a  means  of  correcting  their  reckoning  after  an  interval  ot 

one  or  two  days  from  port.  I  should  not  insist  on  this  as  a 
of  great  moment,  if  it  were  not  that  the  interval  wi  e  sp 
among  strong  currents  and  tide-rips,  such  as  disturb  the  mos 
rate  calculations.  The  new  departure  will  be  taken  not  long  be¬ 
fore  escaping  from  their  influences  altogether,  and  wi  ,  r 

prove  an  incidental  advantage  entitled  to  some  weight. 

Finally,  I  will  observe,  that  though  the  especial  uses  of  a  light 
house  constitute  the  only  satisfactory  argument  for  an  appropn 
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X’n'bto ‘‘accoSnVlha?' i^ecle!'  "*  Th  n0t  “'"ft 

i°,z Sffi  /is.- "••  .«s  trti 

“9  £-te2«r  ^;s:s^  t! 

.EimcTi  “™0TdCb?r’  ”“!,d  ,be  *"  »t“‘  »«"•  *b“ 

“d  %h"ho,t  b'  d,,p°’'‘l  ‘°  “  “”>•  »f  Ik.  propo- 

Very  respectfully,  your  obedient  servant, 

CHARLES  HENRY  DAVIS 
Lieutenant  Commanding ,  U.  S.  JVavy, 

A.  D.  Bache,  LL.  D.,  Assistant  Coast  Survey . 

Superintendent  U.  S.  Coast  Survey,  Washington. 


APPENDIX  No.  6. 


Report  of  Lieutenant  Commandin 
navy,  assistant  in  the  coast 
buoys,  beacons,  landmarks,  #c. 


g  Charles  H.  Davis ,  United  States 
survey,  to  the  superintendent,  on 


Office  of  the  Coast  Survey, 

Washington ,  December  21,  1847. 

t-  l  haVG  [eceived  y°ur  circular  of  the  16th  instant,  in  rela- 
°  beacons>  or  other  marks  or  lights  required  on  that 

portion  of  the  coast  embraced  in  the  last  season’s  work  of  the  oartv 
under  my  command,  and  I  have  to  report-  P  fty 

1.  lhat  I  send  you  herewith  a  separate  statement  showing  th* 

kafvhead 6  Na  etre°.tInS  a  F^el  light,  of  the  first  class,  upon  Sat- 
survey  ’  NantUcket’  near  the  P°int  of  triangulation  of  the  coast 

2.  No  buoys  are  recommended  in  this  vicinity,  on  account  of  the 

an  Ta6  °f  a"d  the  oxposure^o  the  ocean  st  rms 

"u  shokl,  ife>it1W°Uld  ?.?  ,Ve7  USefu‘  °n  Several  P°ints  of  danger! 
s  shoals,  if  they  could  be  kept  in  their  places:  but,  for  the  rea- 

atteSndmednwitnh  e  T’  m®  ^  doubtfu1’  and  at  anJ  rate  would  be 
attended  with  considerable  expense.  The  money  would  be  more 

judiciously  appropriated  to  the  light  on  Sankaty  head. 

sent  tU  T7  must  improve  this  and  every  other  opportunity  to  repre-' 

from  placing  {?  llfe  and  Property  which  would  result 

*hoalPand  m  a .  SCrew‘PlIe,  beacon  upon  the  outer  or  new  South 
r  al,  and  must  commend  this  subject,  as  one  of  high  value  to 
your  consideration  and  to  the  investigation  of  engineer®. 
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Concerning  Boston  harbor,  I  have  to  report— 

1.  That  I  send  you  a  letter  herewith,  in  which  I  recommend  that 
a  more  permanent  (though  not  expensive)  mark  be  put  up  on  Long 
Island  in  the  place  of  a  temporary  scaffold  now  standing  there  and 
serving  as  part  of  a  range,  leading  safe  through  one  of  the  most 
difficult  reaches  of  the  main  ship  channel. 

I  am  inclined  to  believe  that  tnis  subject  would  receive  the  at- 
tention  of  the  chamber  of  commerce  at  Boston,  if  presented  to 
them.  I  mentioned  it,  before  leaving  the  city,  to  their  late  presi¬ 
dent,  Mr.  R.  B.  Forbes. 

But  if  you  think  it  had  better  be  submitted  to  the  bureau  to 
which  such  matters  officially  pertain,  it  will  be  safe  to  say  that 
such  a  beacon  as  will  answer  the  purpose  and  will  stand  for  fifty 
years,  with  occasional  repairs  of  paint,  &c.,  can  be  constructed  for 
about  $600. 

2.  Buoys,  in  addition  to  those  already  down,  are  recommended 
for  the  following  places  in  Boston  harbor,  (2:)  On  two  rocks  in 
Nantasket  roads,  one  of  which  is  the  extremity  of  the  ledge  pro¬ 
jecting  from  the  southern  and  eastern  point  of  Rainsford  island. 
This  rock  is  only  exposed  in  the  lowest  course  of  tides,  and  a  chan¬ 
nel  way  leads  around  it.  The  other  of  these  rocks  is  near  the 
Rainsford  island  shoal,  and  the  more  dangerous  on  this  very  ac¬ 
count.  The  buoy  on  the  shoal  marks  a  wrong  limit  of  danger,  and 
is  the  cause  why  this  rock  is  sometimes  strucx. 

3.  There  is  a  rock  similarly  situated  with  regard  to  the  Lower 
Middle,  in  the  channel,  on  which  vessels  occasionally  strike,  which 
should  be  buoyed. 

4.  A  buoy  is  needed  on  the  ledge  at  the  entrance  of  the  Black- 
rock  channel.  There  is  a  passage  on  each  side.  Vessels  are  con¬ 
stantly  carried  on  this  ledge  by  tide.  A  buoy  on  it  would  give 
sufficient  warning  to  prevent  this,  either  by  dropping  anchor,  or 
by  choosing  one  or  the  other  of  the  passages. 

5.  A  buoy  should  be  placed  on  a  rock  to  the  southward  and  east¬ 
ward  of  George’s  island,  at  the  entrance  to  Nantasket  roads.  ± 
situation  of  this  rock  is  in  the  fair  channel  way.  It  has  between 
eleven  and  thirteen  feet  of  water  on  it  at  low  water.  A  little  rise 
of  tide,  therefore,  covers  it  sufficiently  for  the  safe  passage  of 
vessels  of  ordinary  draught  j  but  as  on  this  account  it  attracts  but 
little  attention,  it  is  the  more  dangerous  for  vessels  of  large 
draught. 

3.  These  buoys  are  all  that  I  have  to  recommend  at  present  in 
Boston  harbor,  but  I  shall  call  your  particular  attention  hereafter 
to  the  utility  of  some  additional  buoys  or  other  marks  in  Broad 
Sound  channel  necessary  to  render  this  very  important  passage 
available  at  all  times.  It  will  be  best  to  defer  this  part  of  my 
report  until  the  hydrographic  sheet  is  completed. 

•  Concerning  Hyannis  harbor,  I  have  to  report  that  two  buoys  are 
wanted  there— one  on  a  small  ledge  near  Collins’s  ledge  ;  the  other 
on  a  rock  a  short  distance  south  by  east  from  Point  bammon. 
Neither  of  these  rocks  are  generally  known,  and  both  require  to 
be  named  as  well  as  marked.  There  is  a  passage  foi  coasters 
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inside  the  rock  near  Point  Gammon,  and  the  ledge  is  in  the 

channel  of  approach  to  the  harbor. 

Yours,  respccfully, 

A  D.  B.c..,  LL. D„  CHiRLES  HE™Y  DAVIS- 

Superintendent  U.  S.  Coast  Survey ,  Washington . 


APPENDIX  No.  7. 

Exftacts  fr°m  a  report  to  Lieutenant  Commanding  Charles  H.  Davis, 
mastefnf  U'  S'  foast  survey,  by  Daniel  Ammen,  acting 

zizl/.t  BM •  <•  «< 

^  Rockport,  Mass.,  August  18,  1848. 

The  following  information  is  mostly  from  the  fishermen  with 

Ip A°m  J  ^a\e  conTersed-  lbe  character  of  the  bottom  on  “Cashe’s 
ledge,  is  from  actual  observed  soundings  by  me.  We  were  not 

ab  e  t0  ass  the  bottom  very  well  to  a°ny  particHlar  parTof  the 
ledge,  but  found  sand,  white  and  black  gravel,  and  dark  pebbles 

[rocks a  ^tV, 111  dePths  of  o0  t0  60  fathoms;  mud,  in  deeper  water,  and 
rocks,  either  rugged  or  smooth,  generally  in  shoaler  water.  The 
shoalest  soundmg, taken  by  us  was  27  fathoms,  rough  rocks. 

I  Gashe  s  ledge  is  said  to  extend  about  ten  leagues,  nearly  north 

sentIdUa,h’dby  C0“P,ass,;  the  enJs  for  five  or  six  miles  are  repre- 
h  ,ird"P  ^broken  ground.  Throughout  its  whole  length 
its  soundings  are  irregular,  and  the  bottom  varies,  beino-  in  the 
gullies  or  sloughs/’  between  the  ledges,  blackish  mud°,  and  at 

ind  smooth3 rocks’  "  gr8TeI’  d“rk  pebb!eS’  and  rouSh 

The  shoalest  water  on  the  northern  part  is  23  fathoms,  very  un- 

”  en  r°®?cs>  Wlth  60  fatbom3  dose  around  it.  The  soundings  be- 
ween  this  and  the  middle  ground  are  from  70  to  40  fathoms,  for 
tbout  six  miles,  where  there  is  said  to  be  18,  and  a  very  small  spot 
■f  eleven  fathoms,  very  rocky.  The  soundings  to  about  three 
□  lies  southerly  of  this  vary  from  40  to  50  fathoms,  with  the  same 
anety  of  bottom  to  the  vicinity  of  the  main  shoal,  which  is  b°- 
leved  to  be  about  in  the  middle  of  the  ledge,  north  and  south,  and 
n  its  eastern  edge.  This  main  shoal  is  nine  miles  from  the  first 
oa  ground  mentioned,  and  three  from  the  one  of  11  fathoms, 
l tie  main  shoal  is  small;  approaching  it  from  WNW.  nine  fa¬ 
vour  faoToms34  ^  f  *  the"  12  °r  13)  and  then  decr«asing 

reXd  feefnf^he’  to.the,  n0[th>  thare  are  17  fathoms  within  one  hun- 
feet  of  the  main  shoal;  that  towards  the  east,  from  the  shoal 

,  mS  U"dl"fg(s  lncrease  gradually,  and  at  about  a  mile  are  forty  fa- 

.wTrl  bhae  W°it  6S  \°  the  southeast  tbere  is  90  fathoms^that 
d~  the  south  they  deepen  gradually,  with  40  fathoms  at  a  dis- 
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tance  of  about  three  miles,  and  that  at  about  two  miles  to  the 
southwest  there  are  soundings  of  70  or  75  fathoms,  black  mud. 

The  shoal  part,  under  ten  fathoms,  is  thought  to  have  an  area  of 
near  an  acre,  which  is  covered  with  kelp.  The  soundings  on  top 
of  the  shoal  are  reported  to  be  irregular,  varying  from  eight  to 
four  fathoms;  and  a  reliable  person  said  he  had  put  a  boat-hook  on 
a  rock  in  19±  feet  water.  All  this  part  is  believed  to  be  rocky. 
To  the  southward  of  the  main  shoal  the  soundings  are  as  variable 
as  to  the  north,  with  the  same  character  of  bottom.  The  ledge 
extends  about  15  miles  to  the  southward  of  the  main  shoal,  having 
one  spot  on  it  of  less  than  30  fathoms.  It  is  said  to  end  in  hare 
broken  ground,  varying  from  70  to  90  fathoms.  The  average  widtl 
of  the  ledge  is  represented  to  be  about  two  miles.  There  being  deej 
tt  sloughs’’  or  “  gullies”  cutting  it,  having  about  the  same  depths 
and  character  of  the  bottom  as  around  the  ledge,  makes  it  difficult. j 
and  sometimes  impossible,  to  tell  whether  a  vessel  is  over  ? 
u  slough”  or  east  or  west  of  the  ledge.  When  nearly  calm,  anc 
drifting  with  the  tide,  hauling  up  a  lead-line  with  us  and  heaving 
it  at  once,  changed  the  soundings  from  27  to  34  fathoms. 

Jeffrey’s  ledge  my  informants  did  not  appear  to  be  very  well  ac¬ 
quainted  with.  They  said  it  had  a  common  depth  of  30  fathoms 
generally  sand  and  shelly  bottom,  with  a  lump  of  rocks  of  smal 
extent  on  the  southern  part,  having  16  fathoms  water  on  it. 

Tip  p  any1  s  bank . — The  middle  ot  this  bank  lies  in  a  line  betweei 
Cape  Ann  and  the  shoalest  part  of  “  Cashe’s,”  or  about  east  b; 
compass.  It  is  about  15  miles  inside  of  u  Cashe’s,”  trends  north 
west  and  southeast  by  compass,  and  is  about  5  or  6  miles  in  lengtl 
and  about  4  miles  broad.  The  southern  part  is  clay  and  rocks,  am 
tolerably  regular,  at  40  fathoms,  but  having  two  shoal  spots  of  rock 
one  having  15  and  the  other  18  fathoms  on  it.  Jhemore  northen 
part  is  less  regular,  and  has  soundings  of  gravel,  sand  and  shells 

This  shoal  lies  in  water  not  varying  much  from  100  fathoms. 

J  DANL.  AMMEN, 

Acting  master ,  u  Bibb.11 


APPENDIX  No.  8. 

Report  of  Lieutenant  Commanding  C.  H.  Davis ,  United  State 
navy ,  assistant  in  the  coast  survey ,  to  the  superintendent,  rela 
ting  to  the  necessity  for  a  land  mark  on  Long  island ,  Bosto 
harbor. 

Office  of  the  Coast  Survey, 
Washington,  December  21,  1847. 

Sir:  There  is  a  scaffold,  a  temporary  and  insecure  structun 
standing  on  Long  island,  Boston  harbor,  which  makes  a  range  wit 
the  northeast  part  of  Spectacle  island,  such,  that  a  vessel  obsen 
ing  it  strictly  in  sa’ling  from  President  roads  to  abreast  of  Bir 
island  buoy,  is  carried  safely  by  the  lower  middle,  Castle  is. an 
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rocks,  Governor’s  island  point,  the  upper  middle,  and  in  the  best 
water  over  the  shoal  ground  above  the  upper  middle;  and  this  reach 
is  regarded  as  one  of  the  difficult  parts  of  the  main  ship  channel. 
The  scaffold  was  erected  by  the  pilots  in  the  place  of  a  barn  which 
had  answered  the  same  purpose  before  being  burned,  and  this  proves 
the  value  of  the  range. 

The  object  of  this  letter  is  to  represent  the  importance  of  put¬ 
ting  up  in  the  place  of  the  scaffold,  liable  at  any  moment  to  be 
o^  erthrow  n ,  a  suitable  mark  of  wood,  painted  black,  that  will  be 
secure  against  the  violence  of  storms. 

This  can  be  done  at  a  small  expense.  I  have  no  doubt  that  in 
order  to  preserve  this  valuable  range,  some  kind  of  beacon  will 
always  be  kept  there;  but  you  will  perceive  the  advantage  of 
having  one  that  is  permanent,  and  easily  described  in  the  sailing 
dilections,  established  before  the  chart  of  Boston  harbor,  now  far 
advanced,  is  published. 

This  is  a  matter  worthy  of  some  serious  consideration  by  the 
people  of  Boston. 

The  grounding  of  the  British  packet  steamers,  which  has  occur¬ 
red  twice,  has  brought  a  reproach  on  the  harbor,  that  is  readily 
taken  up  and  repeated  by  the  friends  of  a  rival  city.  #  #  #  # 

[  am  informed  by  my  excellent  and  intelligent  pilot,  that  on  neither 
occasion  would  this  accident  have  occurred  if  the  barn,  on  which 
.he  range  formerly  depended,  had  been  standing. 

Commending  this  subject  again  to  your  earliest  possible  attention, 

I  am,  yours  respectfully, 

CHARLES  HENRY  DAVIS, 

Lieut.  Com"’ g.  U.  S.  JY. ,  assist,  coast  survey . 

A.  D.  Bache,  LL.  D., 

Supt.  U<  S.  coast  survey ,  Washington. 


APPENDIX  No.  9. 

<etter  of  Lieutenant  Commanding  Charles  H.  Davis ,  United  States 
navy , assistant  in  the  coast  survey ,  to  Professor  A.  D.  Bache 

an  invention  by  Captain  Owen ,  of  the 
!  ■Britlsh  navy,  to  be  used  on  board  of  light-boats  and  at  light¬ 
house  stations  during  fogs,  to  give  notice  to  approaching  vessels . 

Washington,  December  21,  1847. 

Sir:  I  desire  to  recommend  to  the  notice  and  use  of  the  gov- 
nment,  through  you,  an  invention  of  the  honorable  Captain  Owen, 
^signed  to  be  employed  on  board  of  light-boats  and  at  light-house 
nations,  in  the  night  and  during  fogs,  to  give  warning  to  approach- 
•  g  vessels. 

It  consists  of  a  brass  trumpet-shaped  tube,  five  or  six  feet  long-, 
living  a  bell  mouth,  two  or  three  feet  in  diameter,  the  inner  end 
'  which  is  fitted  to  the  muzzle  of  a  musket,  or  carbine,  loading 
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at  the  breach.  The  discharge  of  the  musket  produces  the  soun 
of  a  cannon. 

On  the  northeastern  parts  of  our  coast,  where,  at  certain  sea 
sons,  fogs  are  frequent,  dense,  and  of  long  continuance,  this  in 
vention  promises  to  be  of  great  utility;  much  more  effectual  tha 
the  ringing  of  bells,  the  mode  of  warning  practised  in  foggy  wea 
ther,  on  board  of  light-boats. 

If  it  were  employed  on  certain  light-house  stations,  it  woul 
prevent  great  losses  of  life  and  property  every  year. 

At  Boston,  the  want  of  a  similar  means  of  direction  has  bee 
so  often  proved  by  the  terrible  loss  of  valuable  vessels  within 
few  hundred  yards  of  their  destined  port,  that  the  inconvenienc 
and  expense  of  firing  a  cannon  has  been  sometimes  incurred  b 
the  underwriters. 

By  the  invention  of  Captain  Owen,  the  noise  of  the  cannon  i 
produced  with  a  small  waste  of  powder,  and  the  little  trouble  < 
loading  a  piece  of  small  arms;  whilst  the  facility  of  the  metho 
better  insures  the  attention  of  the  station  keeper  to  his  duty. 

The  trumpet  could  also  be  employed  with  convenience  and  advaij 
tage  at  sea. 

Very  respectfully,  yours, 

CHARLES  HENRY  DA  VIS. 

A.  D.  Bache,  LL.  D., 

Supt.  U.  S.  coast  survey ,  Washington. 


APPENDIX  No.  10. 

Letter  of  Prosper  M.  Wetmore ?  esq. ,  secretary  of  the  chamber  < 
commerce  of  New  York ,  to  Professor  A.  D.  Bache ,  superintends 
of  the  coast  survey ,  relating  to  the  report  of  Lieutenant  Con 
manding  Charles  H.  Davis ,  U.  S.  JV\,  assistant  in  the  coast  su\ 
vey,  on  Hell  Gate  and  the  accompanying  chart . 

Chamber  of  Commerce, 

New  York ,  March  9,  1848. 

Sir:  I  am  directed  to  tender  to  you  the  thanks  of  this  chambe 
for  your  kindness  in  transmitting  to  the  select  committee,  aj 
pointed  to  report  upon  the  expediency  of  improving  the  navigatio 
of  the  East  river,  a  chart  of  Hell  Gate  and  its  vicinity. 

The  thanks  of  the  chamber  are  also  tendered  to  Lieutenar 
Davis,  for  the  able  suggestions  upon  the  subject  before  the  con 
mittee,  contained  in  his  letter,  transmitted  through  you. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

PROSPER  M.  WETMORE, 

Secretary. 

Professor  A.  D.  Bache, 

Superintendent  U .  S.  coast  survey ,  Washington. 
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<“*  d'™*d  from  X'^V.t^StV.yS'-  iSf*  ’V"“; 

p-Hell  Gate,  in  the  East  river?  report  -  Tha7Ct,°"t  to  navigati°“  at 

|acts  before  them,  before  reporting  to  The cham/er^tT"*^  r  '  ,the 
:he  superintendent  of  the  II  S  cnLf  chamber,  they  applied  to 

md  vicinity,  who  promptly'  ducted  TJA’ ^  ?  plaD  °f  the  Gate 
'round  and  furnish  a  plan  \vhirh  h 4=  p  ®cer  to  re- examine  the 

».  .b„,b„,  wlM.  .  4“  7o,  ?„  adopt";  don,  ,nd  “  «»* 

ion,  '  the  adoption  of  th,  following 

Resolved ,  That  the  plan  of  improvement  of  Hell  Patp 
'ended  by  Lieutenant  Charles  H  Davis  nf  Xtt  o  ’  aS  recom- 
i  the  accompanying-  letter  is  not  i  r  n  ^  coast  survey^ 

Pinion  of  the  chUler  will  materiall/ dip  J  TT’  but  in  the 
ivigation  of  Hell  Gate,  and  that  it  L  "?  ‘be  ,dangers  of  the 

erce  on  this  route  that  imm/l  !  /  dUe  the  ^^ense  com- 

,t  this  purpose  ‘“nredmte  act, on  should  be  taken  to  carry 

..h  which  the,  have  o.cicd’ icidS  4h',"cJ4S:g““ 


APPENDIX  Nop  11. 

Rvort  of  Lieutenant  Commanding:  Charles  Lf  Dnvic  tt  •/  ■>  a,  . 
*vy,  assistant  in  the  coast  survey  \  ,d  States 

lamination  of  Hell  Gate,  near  Jew  York.  SUperlntendent>  on 

ft  Office  of  the  Coast  Survey, 

I  _  Washington ,  February  15,  1848. 

I  ear  Sir:  In  compliance  with  your  instructions  t  u  t 

Ca2n?^.0tithe  He"  Gate  Paasage,  for  the  Srpos^f  «£ 
f  h°P’nfflf  as  the  ^season  and  short  time  will  allow,  the  records 

•  ortaS'chan/eL  'nqU,nng  1Dt°  ‘he  beSt  “€ans  of  ^P^ving  this 

ihat  il  ia  very  desirable  to  make  such  improvements  as  win 

G.;:rs  m  Ms? 

”  the  sailln£  Tessels  that  enter  the  Hell  Gate  passage,  it  is  es- 
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timated  that  one  in  fifty  sustains  more  or  less  injury  by  being 
forced  by  the  violence  of  the  currents  on  the  rocks  or  shoals;  and 
the  accident  to  the  Oregon,  which  nearly  proved  fatal  to  her  pas 
sengers  shows  that  even  steamboats,  with  a  motive  power  tha' 
keeps  them  under  perfect  control,  and  guided  by  most  experiences 

pilots,  are  not  secure  from  peril. 

Such  an  improvement  in  the  channels  of  Hell  Gate  as  would  rende: 
them  navigable  to  vessels  of  all  classes  under  common  circumstance: 
■would  supply  to  the  commerce  of  New  York  a  new  outlet  to  th< 
sea-  one  in  a  different  direction  from  the  harbor  channels,  am 
available  when  those  were  temporarily  closed  by  adverse  winds 
or  other  causes;  and  would,  therefore,  be  a  permanent  and  valua 
ble  resource  both  for  vessels  outward  bound  and  for  those  return 


insr  home.  .  .  ,  ,  n  r 

JBut  a  still  more  serious  consideration  is  that  of  the  increased  fa 

cilities  for  naval  defence,  which  this  improvement  would  afford 

In  the  event  of  a  rupture  with  a  naval  power,  there  can  be  no  doub 

that  the  attempt  of  the  last  war  to  ravage  the  shores  of  Long  Is 

land  will  be  repeated.  The  means  of  resisting  or  preventing  sue 

hostilities  must  be  drawn  chiefly  from  New  York;  and  if  the  Hei 

Gate  passage  be  made  secure,  not  only  our  largest  men-of-wai 

but  our  steamboats  of  a  superior  class,  which,  on  such  an  occasior 

would  be  armed  for  the  purpose  of  defence,  would  be  at  once  en: 

bled  to  hasten  to  the  scene  of  danger.  I 

The  steamboats  are  now  constantly  passing  through  Hell  Lat< 
but  the  difficulties  of  the  passage  to  them  would  be  seriously  in 
creased,  if  they  were  pressed  down  by  a  naval  armament  an 

equipped  for  action.  .  .  .  ,  , 

During  the  war  with  Great  Britain,  our  frigates  were  blockade 

In  the  harbor  of  New  York,  which  could  not  have  been  the  case 
the  Hell  Gate  passage  had  been  open.  Commodore  Decatur  ver 
tured  to  carry  his  squadron  through,  but  with  such  risk  that  the  a 
tempt  with  a  frigate  was  only  made  once  afterwards,  notwithstam 
ina:  the  constantly  recurring  necessity.  The  removal,  therefore,  c 
the  obstructions  to  the  safe  navigation  of  Hell  Gate,  is  recommence 
By  a  regard  to  the  future  naval  defence  of  the  country. 

The  dangers  in  this  channel  arise  from  the  great  strength  of  th 
currents  and  the  number  and  positions  of  the  rocks  and  reefs, 
strength  of  the  current  is  such  that  sailing  vessels  can  only  ste 
its  force  or  escape  from  it  by  a  commanding  breeze;  but  as  the  ma 
course  of  th e  flood  tide  keeps  the  middle  of  the  eastern  channel, 
is  most  secure  for  vessels  which  are  coming  from  the  westwai 
with  the  tide,  to  place  themselves  in  the  middle  of  the  stream  an 
follow  its  direction.  They  are  thus  carried  through  safely, 
plan,  however,  is  inadmissible  for  any  but  small  vessels  on  accou 
of  two  rocks,  the  Pot  and  the  Frying  Pan,  which  lie  in  or  vei 
near  the  mid-channel,  are  in  the  way  both  going  to  the  eastwa.  _ 
and  westward,  and  have  but  little  water  on  them  at  low  tifl. 
There  is  also  a  reef  called  Way’s  reef,  which  lies  in  the  course  lc 
lowed  by  the  steamboats  principally,  when  coming  from  the  ew 
ward  against  a  strong  flood.  It  is  their  custom  to  keep  close  rou 
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Pot  Cove  and  run  up  under  Hallet’s  Pninf  u •  ,  , 

strength  of  the  flood.  In  this  nart  Vh*’  fi7  1whlch  theJ  av°id  the 
their  favor.  ^  an  eddy  current  in 

But  on  the  ebb  the  greatest  danger  arises  f™ m  th  a- 
the  current  at  a  point  markpd  A  f  Sf  ra  tke  Mergence  of 

branches  off  inJthrl dfrecli^n's  to  fit Where  the  ?bb  Gde 

“ain  S°Uth  «*“«’/*•  SleWaSi  Z  Zst 

at  the  point*1  of' ^eparation^whic^^hanne^shall*^)80/^^*61141^  S01"> 

neglect  to  do  this,  or  a  loss  of  control  «  J?  be  taken>  an^  the 

son,  fre’nentJy  results  in  being  carried  on" the' ft 'T 6 '  f°r  3ny  rea‘ 
When  a  vessel  that  has  atte  nnt^l  .u  ‘  Gndiron. 

self  carried  toward  the  Gridiron  her  channeI  fii)ds  her- 

run  for  the  middle  channel^  “ch is  „°a“  L?  ?  Safet7  «  to 
by  the  middle  reef,  the  outer  rock  nf  u-  i  ■  an ^  made  precarious 

The  Gridiron  is)  owing  to  the  stroL  st  V  if  ^  Head- 
most  dangerous  reef  in  the  passage.  b  *  °f  the  tlde  on  it,  the 
The  reef  known  as  the  Brpnrl  m 
Blackwell’s  Island,  is  also  very  dangerous**’  V  the,  €aster.n  end  of 
go  on  it  in  the  flood  when  it  is  covered  hv  Y*sseis.  are  liable  to 
near  it  with  a  light  wind  The  chief  i  by  geGlng  into  the  eddy 
from  the  same  ca'use  as  that  ?  ebb’  and 

•  e  the  strong  set  of  the  tide  in  that  directing  dangerous: 

hese,  then,  are  the  principal  dangers  and  T 
owing  measures  be  adopted  for  their  1  ’  V  rtjconimend  the  fol- 
1  1.  That  Pot  rock  the  F-vi„  removal  and  correction: 

nd  scattered.  The  two  former  aresinSrS^'f  ^  ■  be  blasted 
he  latter  is  long  and  has  the  character  If  a  ledge 
ag  deep  water  round  them  could  easilv  he  ge,  (the  rocks  hav- 
he  middle  reef  be  blasted  so  as  to  m  L  re,moved>)  a«d  also  that 

tent  depth  for  common  vessels  and  St  °  eaf  fchanneI>  of  suffi- 
ittle  Mill  rocks.  steamboats,  between  Flood  and 

^‘‘SeWnd  ChebeUse’^f°nstone  “H£g’S  bfk>”  “Gridiron,”  and 
he  surface  of  the  water  at  high  tide?  lea?/  h'fh  f°  show  above 
lers  be  faced  with  wood,  anfbe  proriled  That  these 

fr i 

<  ming  in  contact  with  them  would  be^gu^Td t^Th"  cCnM 

■Tj0.  blow  up  and  scatter  the  large  mass  of  rork  m  •  • 

C  ldiron,  without  destroying  the  middip  rtnn  i  i  .rnPnsin£  the 
t  enty-two  feet  of  water  in  it  at  that anneI’  wLhlch  bas  only 
lie  But  if  the  Gridlol  were  remove?  t’hT°UllhardIy  be  Pos* 
is  Flood  rock,  would  be  equally  or  nearly  a*?^  ^  °f  Water’ 
h  e  would  set  on  that  with  the’  same  violeSce  and  -T'  The 

‘■read  and  Cheese,”  and,  witu  L1r,|  ,  “  !t“ pt  remo'’e  the 

J*>”  shoal  water  around  them  would  mLZ  “Ha°’S 
"eat  the  blasting  an  indefinite  number  of  timesV  necessaiT 
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Something  has  been  said  of  removing  and  scattering  all  the  rocks 
in  Hell  Gate,  those  out  of  water  as  well  as  those  under  water.  Hut 
it  appears  to  me  that  this  proposition  is  best  answered  by  asking 
■where  the  materials  are  to  gol  Unless  carried  off,  they  must  ob¬ 
struct  the  neighbouring  channels,  and  the  process  of  blasting  would 

never  be  completed.  ,  , , 

By  +he  piers  which  I  propose,  the  directions  of  the  currents  would 

be  made  more  certain  and  confined,  and  where  they  pass  oyer  deep 
water  they  may  be  safely  trusted.  Tides  would  rebound  from  the 
D;ers  ?and,  in  most  instances,  prevent  vessels  from  striking  against 
^hem>  And,  again,  if  vessels  were  carried  on,  they  would  be  pre¬ 
vented  from  receiving  any  injury,  by  the  spring- fenders,  and  would 
have  an  opportunity,  by  throwing  a  line  around  a  pile,  either  to 
swing  the  vessel  or  to  lay  by,  as  might  be  most  convenient. 

There  are  several  single  rocks  less  important,  and  near  the  shore, 
which  might  be  easily  removed — one,  for  instance,  off  Negro  Point, 

and  one  near  the  South  ferry.  .  f  , 

Until  this  passage  is  improved  by  the  removal  of  the  present  se¬ 
rious  impediments  to  its  safe  navigation,  I  recommend  that  the 

following  buoys  be  placed:  , 

One  on  “  Way’s  reef.”  I  have  already  mentioned  that  steam- 

boats  coming  from  the  eastward  on  the  flood,  pass  inside  of  Way’s 
reef  where  an  eddy  tide  is  found  setting  towards  Hallet  s  Point. 
This  eddv,  produced  by  the  whirls  of  the  “pot,”  returns  from  the 
shore,  and  sets  on  to  “  Way’s  reef,”  where  it  is  met  by  one  of  the 
direct  whirls  of  the  “  pot.”  By  this  conflict  of  tides,  two  straight 
currents  are  produced,  that  run  side  by  side  over  the  reef,  the  outer 
one  southerly,  or  flood;  the  inner  one  northerly,  or  counter  to  the 

direction  of  the  main  body  of  the  tide. 

One  on  “  Hog’s  back.”  Vessels  intending  to  take  the  main  ship 

channel  on  the  ebb,  (which  is  the  best  way,)  are  in  danger,  if  they 
„ive  “  Hoe’s  back”  too  wide  a  berth,  of  going  on  Mill  reef,  or  of 
beine  forced  to  run  the  middle  channel, which  is  only  safe  to  those 
who  are  very  well  acquainted  with  the  ground.  A  buoy  will  ena¬ 
ble  a  vessel  to  keep  near  “  Hog’s  back,”  and  avoid  this  danger. 

'One  on  “  Rylander’s  reef.”  This  reef  is  dangerously  situated, 
on  account  of  the  deep  water  around  it,  and  is  not  well  known. 

I  will  also  recommend  a  small  light  on  Great  Mill  rock,  which 
•would  enable  vessels  to  pass  through  Hell  Gate  at  night.  It  would 
be  the  proper  guide  for  hauling  round  Negro  Point,  coming  from 
the  eastward,  and  for  hauling  to  the  southward,  coming  from  the 

westward,  after  passing  Hallet’s  point. 

#  *  *  The  character  of  the  rocks  in  Hell  Gate  is  such  that  they 

could  easily  be  removed  by  blasting.  I 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

CHARLES  HENRY  DAVIS, 

Lieut .  Comd’g.  U.  S.  Navy ,  Assistant  Coast  Survey. 

A.  D.  Bache,  LL.  D.,  _ 

Superintendent  U.  S.  Coast  Survey ,  Washington. 
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D-  P"‘",  of  the  United 
Gate,  and  the  improvement  of  the  passage.0”  *  *  dangers  xn  Hel1 


b  -  S.  Schooner  Petrel. 

Sir;  *  ,  .  .  New  York,  October  30,1848.. 

commerce  meets  in  a  short  time  in  this  citv  for^h  chamber  oi 
taking  measures  relative  to  clearing  ,  ?lty  ior  the  Purpose  of 
Gate;  and,  at  the  request  of  the  Tent  em?,  °bStrUCU°nS  of  Hell 

the  matter,  I  lay  before  you  the  info  matf  T  S6em  inter^ted  in 
sounding  out  the  place.  '  formation  I  have  collected  while 

.  **  Yas  my  intontion  to  have  made  you  a  A,  11  . 

ject,  but  a  copy  of  the  renort  nfi ;  ,  'J*l  icport  on  the  sub- 

the  United  States  navy,  assistant  i„  he  “"e  °harles  H  of 

was  sent  to  me,  and  I  find  it  so  full  SUrvey>  on  Hell  Gate, 

that  I  could  say  but  little  more  "withouf  ?orrect  In  all  its  details 

plagiarism;  in  fact  the  opinions’eNpressedwY""!  *he  C,Trge  of 
incide  with  those  I  had  formed  previous  to Y  L  .eute“.aat  Davis  co- 
lt  only  remains  for  me  to  pointP  out  the  ,  adln&  hls  report,  and 
while  surveying  here  and  whieh  u  gangers  I  have  noticed 

have  also  ha^d  a^beuYr  oppoGuniH' of'm  eSCaped  bis  att«ition.  I 

them.6  r0CkS  than  he  had>  -d  dewriVtioiTf 

Sr  ;^is(,i7  ?,  r  , 

a.pih  i.  rn'i”"  VfSnd  i“’  o«wp,"i  ’.bb“‘t  ‘™  f’;  f 

deepens  to  fourtpen  feet  on  tbp  pL  q  j  out  six  met  by  six.  It 

to  four  fathoms  on  the  north  and  south  'The  strata  "of  tSh“ddenI£ 
are  vertical  running  north  and  south-which  is  the  caT 
every  rock  in  the  Gate-and  this  would  render  the  task  of  hi  W-Ith 
them  up  much  easier  than  if  horizontal  It  Lf  l  in.  t  °W1^ 

^ater  does  not  increase  on  Pot  rock  as  thtre  “.  a  fl? of  f„  eP?  °f 
and  a  vessel  drawing  ovpr  pio-hr  .  e  ??  a  ta  1  °*  ^our  et : 

»iK..i b„g .  zf,,;  l  “p°" ami 

would  be  less  dangerous  hv  nnp  tioir  7  ,  ,  Eteli  Crate 

p.!ht  '“*•  «f  h*if  >k«  w„„id 

•Z7lTLZfl,lT,rti  ?/„p“,*w'“et- 1 ;  M»  '.-o 

flat  bed  of  rocks,  about  en  feet  bv  ten  ",  r  ’  a"d  ‘he  0ther 

»■  a.  “'■>  •»«».'  j“*“  ,7.  n  ;,h*  ? ,  r; ‘ZnJ‘V! 

lies  on  the  edo-e  of  th»  *aa„  „_j  t  i  I0,rmer'  lhe 


l  1  V-*~  “"''“V  /“‘us  iu  me  norm  ot  the  formpr  Th* 
\  e-feet  rock  nes  on  the  edg;e  of  the  eddv  anrl  T  fnn  i  u  *  . 

lent  that  a  Knntr  1  i  and  1  round  by  ex  Deri- 

lent  tnat  a  buoy  let  go  in  mid  channel,  at  the  denth  of  iJt  . 

|nd  above  the  north  entrance,  drifted  directly  over  W  gltPe^'' 
11s  was  with  a  light  breeze  from  the  northwest  [  keofaV 

r  P  Ce  Wh7  e  S0UIldingl  “  watched  generally  and  almost  al  ways 
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with  the  flood  tide.  Since  I  removed  it,  one  vessel  has  struck  on 
the  reef.  I  would  recommend  that  a  buoy,  made  in  the  shape  of  a 
boat  be  placed  upon  it  until  it  be  removed. 

There  is  a  dangerous  rock,  called  u  Bald-headed  Billy,”  fifteen 
yards  from  Hatter’s  dock,  which  is  dry  at  low  water,  and  “  brings 
up”  a  number  of  vessels  at  high  water.  Three  vessels  struck  upon 
this  rock  while  I  was  at  Hell  Gate;  one  we  got  off  with  some  diffi¬ 
culty  another  lost  bowsprit,  anchors  and  chains.  It  is  a  single 
rock, ’about  six  feet  by  six,  and  could  be  blown  into  deep  water 

without  much  difficulty.  i  r  xn  i  n> 

Opposite  Gibbs’  Point,  and  within  fifty  yards  of  Blackwell’s 

island,  is  a  large  rock  which  I  have  called  “  Blackwell’s  rock;” 
the  current  sets  directly  upon  it  with  the  flood  tide,  and  it  is  a  most 
dangerous  obstruction.  It  is  six  feet  out  of  water  at  low  tide,  and 

could  be  removed  at  small  expense. 

The  u  Frying  Pan  rock”  is  a  ledge  fifteen  feet  long  and  only  six 
inches  wide  at  the  top.  It  runs  north  and  south,  and  is  a  part  of 
a  chain  of  rocks  which  runs  from  u  Hog’s  Back”  to  Hallet’s  Point. 

A  buoy,  let  go  in  mid- channel  at  half  ebb,  drifted  directly  oyer 
the  u  Frying  Pan,”  with  a  light  northwest  wind.  It  is  at  this  point 
where  the  currents  divide,  taking  the  directions  of  the  main  and 
middle  channels.  This  rock  removed,  vessels  would  always  drift 
through  the  main  ship  channel.  The  difficulty  of  removing  it 
would  be  much  greater  than  any  otner  rock  in  the  Gate,  as  it  is  so 

difficult  to  hit  upon. 

There  is  a  small  rock,  though  a  very  dangerous  one,  to  the  south- 
ward  of  Wolsey’s  bath-house.  It  extends  about  fifty  yards  into  the 
channel,  and  is  connected  with  the  shore  line  at  low  water.  There 
is  three  feet  of  water  on  it  at  high  tides.  On  the  first  of  the  flood, 
a  buoy  let  go  opposite  Gibbs’  point,  (the  southern  approach  to  Hell 
Gate,)  drifted  around  Hallett’s  point,  between  Pot  rock  and  Way’s 
reef,  along  the  edge  of  the  eddies,  and  on  the  above  mentioned 
rock  into  Pot  cove.  This  happens  to  a  great  many  vessels,  and  but 
for  this  dangerous  obstruction  they  would  drift  into  a  safe  harbor. 
This  rock  could  be  removed  in  one  or  two  tides. 

I  find  that  “Rylander’s  reef”  extends  much  further  into  the 
channel  than  is  shown  by  former  charts.  I  found  six  feet  of  water 
on  the  outer  point  of  it.  Nothing  can  be  done  with  this  large  bed 
of  rocks,  save  to  erect  a  stone  beacon  on  the  shoalest  part;  this 
will  save  many  a  vessel. 

Hallet’s  point,  I  should  recommend,  by  all  means,  to  be  re¬ 
moved;  it  is  the  most  accessible  obstruction  in  the  gate,  and  could 
be  worked  at  for  four  or  five  hours  each  day.  At  flood  tide,  it 
causes  the  eddies  in  Pot  cove;  and,  on  the  ebb  tide,  the  eddies  in  jj 
east  channel.  Vessels  standing  too  close  to  this  point  in  ebb  tide,  . 
are  apt  to  be  caught  in  these  eddies,  ^nd  thrown  on  shore  oppo-  - 
posite  Stevens’  fort;  and  vessels  passing  at  high  water,  when  the 
point  is  entirely  hid,  are  apt  to  strike  upon  it.  It  extends  forty  1 
yards  into  the  channel,  and  has  eighteen  feet  of  water  at  its  utter-  . 
most  point. 
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have  beLatfrTqulntlymaoffere°/arektiv^  (A  ,recommendations  that 
tions  in  Hell  Gate,  I  would  suJa  1, t  *  clear,ng  away  obstruc- 
shore  line  at  low  water  M  'V  a  .c  ose  examination  of  thp 

dangerous  character,  and  they Save ° at  d'fT  be  ff°l!nd  to  exist  of  a 
damage  to  vessels  of  lighter"  draft  ’  atndlirerent  fI“M.  done  much 
mend  for  removal  is  Scaly  rock  and°T  p°lnt.  1  .W0,Jld  recoin- 

“ «*- A. S 

here  on  a  p oi n f  cl  1 1  fd° " R a v e n s ton h  Ae If  \  ^1*  ^  at  WOrk 
Gibbs  point;  both  vessels  billed  *  and  f’  l°  tbe  southward  of 

J°uld  recommend  a  buoy  to  be  nlaced  ."earl ^  .  ruined.  I 

difficult  to  be  removed.  11  llpon  it,  as  it  would  be 

The  suggestions  made  by  Lieutenant  n«  • 
docks  above  some  of  the  reefs  Tan  Gav.ls>  about  building 

te“‘-  I  do  not  think,  however  itAinT  °/  ln,their  fullest  ex¬ 
channel  by  blasting  through  the  mid  ll  be  1°und  eas>'  to  make  a 

that  it  be  entirely  filled  ?„  with  -i  idd  *  r,eef’  and  would  surest 
“Bread  and  Cheese  ”as  it  no  1°°^  and  sprinS  Anders.  =g 
some  points  to  avoid  in  Hell  Gate  ^l/’  1S»  °fne  °f-the  “ost  ‘rouble- 
on  it  to  indicate  the  danger  at  hA  ®ertetofore>  “has  had  nothing 
“s.  entire  shape  and  size*  I  placed  a  31  ^  Wa,er>  il  sho^ 
Point.  It  is  so  firmly  fixed  that  it  f,-?l  3rge-  P°  6  0n  the  °nter 
the  ice.  I  have  been  assured  that  "T?  Until  CUt  awa>’  by 
vented  many  vessels  from  runnino-  on  P°  6  has>  no  doubt,  pre- 
commend,  strongly  that  •  3  .  j1®  P0lnA  and  I  would  re- 

■*»» 

I  think  it  advisable  to  close  nn  a  n  •  °,C^  lni  moreover, 
tween  Bread  and  Cheese  and  BlJU  " e‘ght  feet  Manuel  be- 
causes  the  most  dangerous  edcuis  'a  A  P.°.lrit’.as  “  ls  this  which 
to  be  lighted  up  at  nigh?  should V  A,fter  ,ttlIS  done,  a  beacon, 
and  would,  in  connexion  with  a  llht  oTAT"  *£*  ,°Uter  P°int, 
advantage  to  commerce.  At  present  thPr  v  •  roc^J  be  °f  great 

Yort  *iij  k 

leglect.  No  one  can  f*a"°a”  ?J  fel}  fate  appears  like  culpable 
5°  on  shore  durino-  the  coiir-e  nf  nnin^er  of  vessels  that 
'bore  during  the  period  I  w?  „  j  ™onth-  Fifty  went  on 

oany  of  them  were  much  miVed^’ "A  (-'V°  months»)  a«d 

•er  measures  were  taken  ,  “J„  '  .  V,n  convinced  that  if  pro- 

his  great  city,  by  blasting  t h e  f o c k T m e n t i cm  “ “ ^ C ' * '  interests  of 
H  as  proposed  by  Lieutenant’  TW-  f  ‘°ned  above,  and  docking 
five  years.  >  leutcnant  DavlS,  not  one  vessel  would  be  lost 

"nor  ones  will  be  amiMenT  to  tho-e'*16  '  prominent  dangers;  the 

f  Hel!  Gate  previousPto  undertaking  theAoTk^  iV  eXaminati°n 

»  lue  worx-  1  have  purposely 
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omitted  those  points  touched  upon  by  Lieutenant  Davis,  as  he  has 

said  all  that  is  required. 

I  remain,  very  respectfully,  your  obedient 

Lieutenant  commanding 

A.  D.  Bache,  Esq  , 

Supt.  of  coast  survey ,  Washington  city. 


APPENDIX  No.  13. 

Extracts  from  the  report  of  Lieutenant  David  D.  Porter ,  United 
L  States  'JYavy,  Assistant  in  the  Coast  Survey,  on  the  examination 
of  Buttermilk  Channel  into  the  inner  harbor  of  New  York. 

United  States  Schooner  Petrel, 
Astoria,  Long  Island,  N.  Y.,  September  23,  1848. 

Sir  •  In  obedience  to  your  instructions,  I  took  command  of  the 
United  States  schooner  “  Petrel”  on  the  24th  of  August,  and  on 
the  28th  commenced  a  re- examination  of  Buttermilk  channel,  in 
the  harbor  of  New  York,  to  ascertain  whether  any  changes  hal 
taken  place  in  that  important  channel.  It  had  been  represented  ..o 
the  honorable  the  Secretary  of  the  Treasury  that  it  was  not  prac¬ 
ticable  to  use  Buttermilk  channel,  owing  to  its  being ,  so  narrow 
and  as  the  government  was  desirous  to  make  use  of  the  Atlantic 
dock  as  a  depot  for  the  sea  steamers  now  under  contract  with  th 
Naw  Department,  it  was  a  matter  of  some  importance  that  the 
valul  of  the  channel  should  be  established  without  doubt.  I  was 
delayed  in  the  execution  of  this  work,  owing  to  the  difficulty  c. 
finding  proper  stations,  and  did  not  get  to  work  sounding  until  the 
1st  of  September.  The  result  of  the  survey  has  been  most  satis¬ 
factory,  and  has  established,  without  fear  of  future  cavil,  the  prac¬ 
ticability  of  the  channel,  and  I  see  no  difficulty  whatever  in  the 
partment  being  able  to  carry  out  their  plans.  I  enclosed  you  a 
sketch  of  the  work  with  the  lines  run;  but  owing  to  press  of  time, 
I  was  not  able  to  prepare  a  complete  chart  for  your  inspection.  1 
took  over  one  thousand  five  hundred  soundings  during  the  exami¬ 
nation,  and  established  the  positions  by  one  hundred  and  thirty- five 
angles  I  do  not  think  we  missed  any  shoal  water  during  th 
operation.  The  importance  of  this  entrance  seems  to  be  so  great, 
that  it  is  a  matter  of  astonishment  to  me  that  the  pilots  of  New 
York  have  not  heretofore  taken  advantage  of  it.  It  is  the  deepes  , 
most  direct,  and  the  clearest  channel  into  the  East  river,  and  when 
buoyed  out  properly,  will  no  doubt  be  generally  used. 

On  the  22d  of  this  month,  I  was  requested  by  the  honorable  th 
Secretary  of  the  Treasury  to  accompany  him  on  board  the  revenue 
steamer  Jefferson,  to  meet  the  pilots  of  New  York  and  the  owner 
of  the  sea  steamers,  to  prove  to  them  that  the  Buttermilk  channel 
had  sufficient  water  in  it  for  the  largest  size  vessel,  and  coul 
made  available  for  the  purposes  I  have  mentioned  above  as  an 
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trance  into  Atlantic  dock  fnr 

rSRtaK-te.d  p°m  the  P°^nts  I  selected  a“d8'  The  “Jefferson” 

the  Robin’s  Reef  beacon  „n^  iected,  and  run  out  towards  thp 
the  most  intelligent  of  the  New  York  p^lots^  McGinn’  0De  of 
the  line  (marked  down  on  the  sketch  l  ’  ?  We  Carried  °ut 

‘ne).five>  S1*,  seven  and  eight  fathom!-  th  y°U  aS  the  saiIin& 
the  ship  owners,  as  demonstrating  th  5  h‘S  Was  satisfactory  to 
their  largest  sized  steamers'  I  then  necessa,ry  depth  of  wate/for 
channel  close  to  the  north  doet  nfPn°P°Sed  t0  run  through  the 
McGinn  carried  the  vessel^  °T”°r’S  Is,and’  and  Mr? 

tTat7’  ‘,Urned  the  steamer  up  the  fitt  d/"  fa?oms  (the  least) 
the  docks  inside  of  the  middle  ground  ‘  ’  -and  ran  down  along 

fle.  Y  k>  and  It  was  proposed  to  rnn  it,  ?y’  returned  to 
entrance  of  Atlantic  dock-  r,r,  .i  ,  ,lStMer  through  the 
most  difficult  steamers  to  t’urn  except6  is  of  the 

seemed  a  matter  of  some  difficulty  P\fr  M„f  -enty  ,of  room.  this 

5" handsomely,  (notwithstanding  he  had criG,nn)  however,  took 
dock,)  with  a  stiff  northwest  m  •  d  ever  been  inside  the 

and  with  the  disadvantage  of  havincr  a°s'loon’l  ^  u.nPavorable  tide, 
the  passage,  with  her  decks  loadedVith  nf  l‘"g  }"  the  middle  of 
on  each  side  of  her.  Though  with  scarcefv  k  ^  ProJectiBg  out 
trough  and  anchored  inside  the  dock  p  ^  k00,m  to  pasSj  We  went 
ahly  impressed  with  the  result  of  the  trin.  yb°dy’  1  Mieve>  ya™r- 

should  b^weT^known^^'The^most^impo'T^^r  Bu“ermilk  channel 

with  the  interest  of  the  government  ^  are  those  connected 
all  difficulty,  that  it  shoufd  be  buoyed  Ti  1  recommend,  to  avoid 
that  vessels  of  all  classes  can  know  elactlv  Z  S°fper[ect  a  ma"ner 
remain,  very  respectfully,  your  obeSient  mvaS**  ^  g°' 

DAVID  D.  PORTER 

Lieutenant  Commanding . 
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assist/nt  in  the  “cols  t'°suTv7y  ^in  ref  ^  United  Stat™  navy, 
Pacing  too  small  lights  on  'San, 

United  States  Steamer  Vixen, 

■n  o  el  aware  Breakwater  August  1  i«ziQ 

a  compliance'with^lfe^fol'l'owtno^extr^c'  ^  S and  Shoa>  ->and, 

-.(dated  April  28, 

ork  to  theVSsearpehake!.dI  wYsh  youV^x  COm%round  from  New 
ad  report  upon  the  expediency  of  th  Sand  Island  inlet, 

1  ‘he  petition  of  whicffi  I  send"  herewith  ?  YghtS  ,asked  for 

ewith  a  C0Py?  the  value  of  the 
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Zt.Zli l‘S“  1  *ih.‘rl«  Island  Sight,)  - 

the  distance  iro  i  iocai  lights  with  that  important 

l’ilht^he  "probable  height  of  structure  and  kiud 

yrith  any  other ^i^nformation  you  ‘uay^  ain.^  ^  report  from  the 

nearest  convenient ’post  office.  Should  it  be  impracticable  to  ob- 
tain  this  Xmation  at  this  time,  do  so  when  passrng  from  the 

C\TwCnott;rlaicTb\Sedto’lbtain  this  information  when  the  Wash¬ 
ing  on  came  Oom  New  York,  without  the  prospect  of  oecasrcntng 

,S,  in’tf 

C  ,t .. ».  r..~i  >»«  “•«  *»  '‘tr;:  r:iicx 

Tharles  to  iustify  the  examination  then.  The  iniormatio 
Sned  at  Noifolkf  and  the  use  of  this  steamer,  have  enabled  me  to 
execute  vour  instructions  when  “passing  irom  the  Chesapeake  to 
the  outside,”  and  in  good  time,  I  hope,  for  the  object  in  view. 

Mr  Nathan  F.  Cobb  resides  with  his  family  on  Sand  oa 
island  They  are  the  only  inhabitants.  Mr.  Cobb’s  nearest  neigh¬ 
bor  (Dr  Nottingham,  I  believe)  resides  on  the  main  about  ten 
miles1  off,  across  the  marshes.  We  crossed  the  “°r^7rd  b"  °d" 
Friday  the  28th  ultimo,  (Mr.  Cobb  piloting,  it  was  firs  > 

he  said  )  drawing  seven  feet  five  inches;  thumped  and  dragged 
heavily  over  the  bar,  (which  is  of  hard  sand,)  forcing  our  way  by 
p"ss  of  steam.  This  is  the  northern  channel.  There  are  tw 
Lar  buoys  (about  to  be  replaced  by  two  can  buoys)  on  it,  place 
by  order  of  the  collecter  of  Norfolk,  and  under  charge  of  Mr. 
Tobb  These  buoys  are  about  two  hundred  yards  apart.  When 

we  crossed  the  ba/ the  wind  was  moderate  from  the  southward, 
with  some  swell  on.  The  boiler  requiring  a  patch,  which  would 
detain  us  a  day,  I  made  some  preparations  for  a  hasty  sun  e)  0 
the  bar  and  inlet  the  next  day,  (at  low  water,  the  mos  favorable 
time,)  but  it  was  too  rough  on  the  bar  to  allow  the  boats  to  work 
at  low  water;  and  at  high  water  the  steamer  was  ready  to  go  out, 
but°it'  was  still  too  rough  on  the  bar.  The  same  cause  detained 

her  the  next  day,  (Monday ;)  as  it  was  then  about JVothWitb 
soring  tides,  (the  moon  changed  on  the  morning  of  the  30th,)  wi  n 
the  wind  at  the  eastward  on  the  29th  and  30th,there  was  P™  b  > 
more  water  then  on  that  coast  than  at  usual  tides  The  rise  a 
fall  of  tides  here,  Mr.  Cobb  says,  is,  as  a  general  thing,  about  o, 
feet.  We  came  out,  piloted  by  Mr.  Cobb,  Monday  morning, 
high  spring  tide,  without  touching,  and  found  nearly  twelve  feet 
water  on  the  bar’.  The  wind  was  then  light  from  the  southward 
and  eastward.  Mr.  Cobb  (who  also  looks  cut  for  the  buoy* .  ^ 

Great  Matchapungo  or  Hog  Island  inlet,  some  five  rej 

northward)  says  that  the  gale  of  March  2d,  two  years  «nce,  altered 
and  shoaled  the  entrance  there  very  much.  The  same  gale,  he  y  > 
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altered  the  shoals  called  Carter^  cu,i  .  •  . 
island,  and  changed  the  n"  ‘u  ar/  °ff  San<l  Sb°al 

me  that  the  shoals,  bars  &c  a?  Wat  k  He  further  informed 
of  hard  sand  as  forms  the  bars  and  «h3P J1"?0’  are  J;lle  sa|ne  kind 
off  Sand  Shoal  island,  sketch  do  g  .ft  Lt^n  a  ^ 

direction,  and  extend  out  about  file  mill  I  "orth  and  s°uth 
soundings  appear  pretty  regular  until  rom  16  and-  The 

From  the  anchorage  at  loww  “k  ®  ^  WUh  the  sboals. 

break  from  shore  fo  shore  over  both  lorfhll  ^  f®®  aPPearetl  to 
sages.  The  gale  of  March  iQjn  ein  an<  southern  pas- 

inf-house,  all  carried  S  som!OTVhrOUgh  Mr-  Cobb’s  <1**11- 
a  part  of  the  island  aroundVis  houl”"  TeeS'  ,  He  had  reclaimed 
tion,  where  the  levees  a  eonL,’  n°W  has  a  small  por- 

dwelling-house,  and  the  store-houslnellft  ° b o t'l 3 V ° ‘  5*r‘  Cobb’s 
houses,  are  conspicuous  land  marks  It  •  ’  |both  of  whlch  are  white 
is  known  and  the  bars  passed  tn  „  •  .  ls  by  these  that  the  place 

the  northward  bring  these  houses  fn°  if0  tb®  ,n  et*  Vessels  from 
clears  the  shoals  and  leads  ud  to  th  *'”*  s°nthwest,  which 

irom  the  southward  bring  thefe  houslftHh  °n  ‘u®  bar‘  VesseIs 
This  is  the  next  best  passage  but  if  i  about  northwest, 

carried  nine  feet  in  thil  wav  at  al,  ?  ,  •  ,  not,  bu°yed.  Our  boat 
and  found  about  four  feet  comintr  n  !Ug  *  (Friday  morning,) 
came  in  this  boat  and  took  us  II  k,,  louw  water-  Mr.  Cobb 
chored  in  the  inlet  in  twelve  feet  water  *  1 ^ r  P a ^ s a g e .  We  an- 
ran  very  strong,  from  three  to  tv.,  t  ’  ,iard  bottom.  The  tide 

says  five  knots  at  times  1  and  the  pe!’-  hour’  (Mr-  Cobb 

■Sounding  here  will  be  a  tedious  and  tronM  H  ®  sl?ck  water- 
are  anchorages  connected  with  the  main  HI  °Pe[atloa-  There 
for  small  craft  in  heavy  weather.  "  et  wblcb  may  answer 

re-p,ies  to  the  sevwai 

0  run  at  nlgVtl^rtl^rinlfbellol^lh  ™T’  ^  Which 

nough  on  shore  to  net  the  lio-htc  ^  r  6  ^'bere  there  is  room 
ange  a  sensitive  one^  where  lhere  l  T?  ^  would  make  the 
nd  where  the  channel  is  nnt  t  &  ‘  f?  ld  and  safe  foundation, 
itions  in  view  I  Inn  1  changeable.  With  these  conside 

2.  None  bu7;e„le  board'ir6."11  tW°  °n  Sand  isla"d 

lould  attempt  to  make  a  rifuge  if  CdfolXif  blX  dr®ft> 

f  shore  (from  seaward.)  In  verv  o-nnA  !u  hlowinS  weather 
ould  prefer  to  go  on  w  &  weather,  coasting  vessels 

in  to  trade?  or  anchor  for  "the  ?[  Which  Would  ^e  to 

^ind,  or  to  avoid  ^  night,  or  to  wait  for  a  fair 

|3ht  dyraft/  might  find  this  TnseY^rZTt^'  SmaH  °°aSters’  of 

\  found  nearly  1^  f e e t ^ 1  ^ & T 1 &  ^  ^  °n  the  first  of  flood; 
a  nrr  ab  ijlgh  water  sprincr  tide  3 
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breakers  with  the  wind  eastward,  would  help  to  show  the  way  if 
there  was  no  pilot;  hut  a  pilot  would  be  necessary  to  one  not  we  1 
acquainted.  The  inlet  is  perhaps  about  ten  miles  north  of  Smith  s 
island.  Our  pilot,  whose  professional  opinions  are  worthy  of  con¬ 
sideration,  thinks  that  a  light  there  would  conflict  with  that  on 
Smith’s  island,  and  would  occasion  more  wrecks  than  it  would  pre- 

Ve? ^propose  for  this  inlet  a  lantern  on  the  keeper’s  dwelling— the 
house  to  be  on  piles.  This  should  be  a  fixed  light,  and  as  that  on 
Smith’s  island  is  a  revolving,  they  would  be  too  different  to  be 
taken  one  for  the  other.  Light-houses  along  the  coast  are  good 
guides  to  coasters.  Many  of  these,  I  am  told,  go  by  the  land  al¬ 
together.  To  such  the  light-houses  by  day  and  the  lights  by  night, 
must  be  very  useful  by  marking  their  position.  A  light-house 
would  also  seem  as  a  warning  to  vessels  off  Carter  s  shoals,  on 
which  Mr.  Cobb  says  the  sea  does  not  break  in  westerly  winds. 
Every  aid  and  encouragement  should  be  given  to  coasters.  The 
exposure  is  very  great  under  the  best  arrangements.  The  more 
stopping  places  and  guiding  marks  which  the  small  class  of  inshore 
coasters  can  have,  the  better  it  will  be  for  their  security. 

Respectfully  and  truly  yours, 

8.  F.  -Lili-ti, 

Lieutenant  Commanding . 

To  Professor  A.  D.  Bache,  . 

Supt.  U.  S.  coast  survey ,  near  Washington ,  D.  C. 


APPENDIX  No.  15. 

Report  of  Lieutenant  Commanding  W.  P.  McArthur ,  United  States 
navy ,  assistant  in  the  coast  survey ,  to  Professor  A.  D.  Bache , 
superintendent ,  in  regard  to  the  utility  of  a  light  on  Blakiston  s 
island ,  in  the  Potomac  river. 

U.  S.  Schooner,  John  Y.  Mason, 

Of  Blakiston11  s  island ,  Potomac ,  April  11,  1848. 

Dear  Sir:  The  directions  contained  in  your  letter,  dated  Wash¬ 
ington,  April  5th,  have  been  complied  with,  and  as  far  as  I  con 
sidered  necessary,  I  have  personally  inspected  “the  utility  or  other¬ 
wise  of  a  light  at  Blakiston’s  island,  in  the  Potomac;”  and  1  am 
convinced  that  a  light-house  on  this  island  would  afford  great  fa¬ 
cility  to  vessels  navigating  the  Potomac.  The  facts  which  conduce 
to  this  opinion,  are  as  follows:  Firstly,  Blakiston  s  ^sland  is  very 
low  land  with  few  marks  or  trees  to  distinguish  it.  Secondly,  the 
lead  is  not  to  be  trusted  to  approach  this  island  from  the  main  ship 
channel,  as  six  fathoms  water  (soft  bottom)  can  be  carried  to  within 
two  hundred  yards  of  it,  and  in  some  parts  of  the  channel  even 
nearer.  I  ran  several  lines  of  soundings  to  the  main  ship  channe  > 
from  different  parts  of  the  island  and  in  different  directions,  aI* 
sounding  in  rapid  succession;  the  soundings  on  the  verge  ot 
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channel  were  as  follows:  two  fathoms— the  next  cast  three  fathoms 
then  six,  then  eight  fathoms.  Sufficiently  indicative  of  its  abrupt-’ 
ness.  This,  together  with  the  first  fact  pointed  out,  causes  ves¬ 
sels  to  sail  along  the  southern  shore  in  order  to  avoid  the  island, 
thus  increasing  the  distance  materially  between  the  light-house  on 
Piney  Pomt  and  Cedar  Point  light  boat.  Thirdly, ^neither  the 
lght-house  on  Piney  Point,  nor  the  light  boat  at  Cedar  Point  can 
be  seen  from  Blakiston’s  island,  (thatis  to  say,  from  the  upper  part 
of  the  island.)  The  channel  here  is  about  two  miles  wide.^  P 

UlanT  tn  r  opimon,  that  were  there  a  light-house  on  Blakiston’s 
is  and,  the  distance  by  the  courses  now  used  and  those  which  would 
then  be  used,  would  be  diminished  more  than  four  miles,  in  the 
case  of  large  vessels,  and  not  less  than  sixmiles  with  vessels  which 
can  run  over  the  Kettle  Bottom  shoals,  without  danger  h 

fcince  the  Potomac  river,  any  where  above  Piney  Point  mav  be 
considered  a  harbor,  I  cannot  say  that  alight  on  Blakiston’s  isfand 
is  so  necessary  to  the  safety  of  vessels  as  it  is  to  facilitate  navi^a- 
gation;  yet  vessels  have  been  lost  in  this  vicinity.  S 

The  course,  when  in  the  main  ship  channel,  abreast  Piney  Point 
10  pass  clear  of  Ragged  Point,  is  NW.  by  N.,  when  above  Ra^ed 
Point  steer  W.  by  N.  until  past  Blakiston’s  island-herffhe 

wl?lch  is  night  to  see  R/afeWs-then  steer 
NW.  by  W  W.  until  up  to  a  black  buoy,  off  Bluff  Point  (This 
buoy  if  twelve  miles  from  Blakiston’s  island.)  The  course  from 
the  last  named  buoy  to  the  light  boat,  off  Cedar  Point,  is  N.  by  W 
11  these  courses  are  given  per  compass,  and  are  mentioned  to  show 

why  lam  of  the  opinion  that  the  distance  may  be  diminished  be¬ 
tween  Piney  Point  and  Cedar  Point.  a  be 

inAmv°'Ie^  ?bout  forty „feet  high,  with  a  second  class  light,  would 

ll  i’lf  1?I|1’  be  sufficient.  The  southwest  part  of  the  island 
would  probably  be  the  most  suitable  site. 

I  have  said  nothing  of  a  small  channel  on  the  north  side  of  thp 
island,  as  it  is  seldom,  if  ever,  used  at  night 

the  subject, that  ‘hiS  may  C°ntain  aH  <he  information  you  desire  on 
I  am,  very  truly  and  respectfully,  yours, 

|  r  wyMy  p.  Mcarthur, 

Lieut.  V.  S.  JVavy,  Jlss’t.  U.  S.  coast  survey. 
Professor  A.  D.  Bache, 

Sup’t,  U.  S.  coast  survey ,  Washington ,  D.  C. 
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APPENDIX  No.  16. 

•  Jr#  l  TJ  W| 

EXTRACTS  FROM  LETTERS  FROM  ASSISTANTS  J.  CRAWFORD  NEILSON 
AND  C.  O.  BOUTELLEj  RELATING  TO  THE  NEW  INLETS  FORMED 
ACROSS  BODIES5  ISLAND,  N.  C.,  IN  1846. 

1.  Extract  from  letters  from  Assistant  C.  0.  Boutelle  to  the  su¬ 
perintendent ,  dated  January  10  and  February  9,  1847,  relating  to 
the  new  inlets  formed  across  Bodies'  island ,  in  1846. 

“  The  southern  and  principal  inlet  begins  at  about  seven  miles 
and  one-eighth  from  the  south  end  of  the  base  of  1845.  Its  width, 
between  high  water  marks,  measured  on  the  line,  is  202  yards;  be¬ 
tween  low-water  mark,  107  yards;  deepest  water  on  line,  Decem¬ 
ber  31,  1846,  6.5  feet  below  low-water  mark.  The  northern  one 
begins  at  about  seven  miles  and  a  half;  its  width  on  the  line,  be¬ 
tween  high-water  marks,  is  162  yards;  between  low-water  marks, 
36  yards;  deepest  water,  2.1  feet.  These  inlets  were  formed  in  the 
gale  of  September  8,  when  the  water  from  the  sound  overflowed  the 
whole  beach.  A  breach  in  the  marsh  had  been  made  in  the  March 
gale,  and  a  creek  was  formed  across  our  line,  extending  nearly  to 
the  sea  beach.” 

2.  Extracts  from  a  letter  of  Assistant  C .  0.  Boutelle ,  dated  April 

29,  1847. 

“  On  the  10th  and  12th  instants,  I  made  an  examination  of  the 
inlets  across  the  present  Bodies’  island  base,  in  company  with  Mr. 
Neilson.  The  northern  inlet  is  filling  up,  and  carts  can  drive  across 
the  bar  on  the  ocean  side  at  low  water.” 

“  The  southern  and  principal  inlet  appears  now  less  likely  to 
close  rapidly  than  it  did  in  December  last.  While  it  has  filled 
about  a  foot  and  a  half  at  the  ocean  entrance,  it  has  rapidly  deep¬ 
ened  upon  the  sound  side;  and  six  feet  of  water  may  now  be  found 
in  the  central  channel,  at  the  distance  of  a  third  of  a  mile  from  the 
marsh.  The  other  two  channels  remain  very  much  in  the  same  , 
condition  as  when  I  surveyed  them.” 

3.  Extract  from  a  letter  of  Assistant  J .  C.  JVeilson ,  dated  JYovember 

4,  1847  .  9  | 

“At  the  inlets,  the  sea  appears  to  have  encroached  on  their  south 
shore,  cutting  away  the  point  of  the  island — the  southern  point  at 
the  marsh — leaving  still  the  bar.  The  channel  into  the  sound  has, 

I  think,  deepened,  and  in  some  respects  changed,  although  the  loss 
of  the  stakes,  to  which  Mr.  Boutelle  referred  his  observations,  leaves 
me  in  some  doubt  as  to  the  extent  of  the  changes,  but  certain,  how¬ 
ever,  of  having  found  no  filling  up.” 
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4.  Extract  from  a  report  of  Assistant  C.  O.  Boutelle  to  the  superin¬ 
tendent  on  the  location  of  Bodies''  island  base ,  March  1,  1848. 

“Went  to  the  south  inlet,  which  I  sounded  thoroughly.  It  has 
changed  in  shape  since  last  April,  but  retains  about  the  same  depth 

'  °n  the  oc®an  S1,d®-  °n  the  sound  side  the  principal  slue  has  filled 
very  much,  and  I  could  nowhere  find  more  than  31  feet  water  at 
the  distance  of  half  a  mile  from  the  inlet.  The  water  deepens 
again  about  three  quarters  of  a  mile  west  of  the  inlet,  andVe 
channel  inclines  southerly,  towards  the  Old  House  channel. 

Jrl«L*¥*%ble  that  8  “Serul  cl!annel  will  yet  be  formed  there,  but 
present  I  can  see  no  signs  of  it.” 


at 


APPENDIX  No.  17. 

\ln  fZTt,tJ%Taty0r  °fMohil.e  t0  Lieutenant  Commanding  Patter- 
son  United  States  navy,  assistant  in  the  coast  survey,  relating  to 

Patterson. my  ™  VUh'  With  the  of  Lieutenant 


Mayor’s  Office, 

Mobile ,  December  l*7,  1847. 

”?te  °f  the  ,15th  instant>  accompanying  a  roll  of  the 

t  D  Bached fS’thXert-d  r«er  the  suPerintendcnce  of  Professor 
.  D.  Bache,  of  the  United  States  coast  survey,  and  in  his  name 

resented  to  the  city  of  Mobile,  has  been  duly  received 

ilobHe  Tnff6  f  ihe  COrP°ratf  authorities,  and  of  the  citizens  of 
lobile,  I  offer  to  you,  sir,  and  through  you  to  Professor  Bache 

eneCnersVhantktS  ^  V0"  7aluable  Present>  and  the  assurance  of  our  * 
eepest  gratitude  for  the  exertions  of  your  corps,  which  have 

deatoytbeh  fi‘i  /°  mUCh  t0  the  st0res  of  knowledge 

'id  to  the  benefit  of  our  country.  ° 

tal1/”*’  ?![’  ‘,iat  th|  ,abors  you  are  about  to  bestow  upon 
.  obile  bay  will  fully  confirm  our  present  anticipations,  and  estab- 

Lbie  nHff  the  fa,ct  that  bay  and  harbor  are  ca- 

P  .  01  affording  at  least  equal  facilities  with  any  other  southern 
prt  to  shipping  of  any  description.  -sournern 

trvant^6  ^  h°n°r  l°  be’  S‘r’  W“h  Sreat  aspect,  your  obedient 

J.  W.  L.  CHILDERS, 

To  Lieutenant  C.  P.  Patterson,  °f  MoW*' 

United  States  navy. 


108 


Ex.  Doc.  No.  13. 


Mayor’s  Office,  December  17,  1848. 

Sir:  1  have  the  honor  to  transmit  to  you  a  series  of  resolutions, 
adopted  by  the  board  of  aldermen  and  common  council  of  this  city, 
upon  information  of  your  arrival  at  this  port. 

In  discharging  the  very  agreeable  duty  assigned  me,  permit  me 
once  more  to  assure  you  of  the  sincere  respect  and  gratitude  of  the 
corporate  authorities  and  citizens  of  Mobile,  and  personally  to 
wish  you  a  speedy  achievement  of  the  highest  honors  of  your  corps. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

J.  W.  L.  CHILDERS, 

Mayor  of  Mobile. 

Lieutenant  Patterson, 

United  States  navy. 


Resolved ,  That  the  city  authorities  of  Mobile  have  received  with 
great  satisfaction  information  of  the  arrival  at  this  place  of  the 
party  of  the  coast  survey,  who  are  to  make  a  general  hydrographic 
reconnaissance  of  this  harbor,  with  a  view  to  its  improvement,  in 
connexion  with  the  lower  bay;  that  the  mayor  be  requested,  on  the 
part  of  the  corporation,  to  signify  to  Lieutenant  Patterson,  com¬ 
manding  the  party  of  the  coast  survey,  the  thanks  of  this  commu¬ 
nity  to  Professor  Alexander  D.  Bache  and  the  officers  under  his 
direction,  for  their  attention  to  the  interests  of  Mobile;  and  fur¬ 
ther,  that  the  corporate  authorities  officially  unite  with  the  citizens 
in  any  memorials  which  may  hereafter  be  adopted  on  the  subjects 
of  the  improvement  of  our  bay  and  harbor,  and  the  construction  of 
the  proposed  railroad  to  the  Ohio  river. 

The  foregoing  resolution  was  unanimously  passed  by  the  board 
of  aldermen  and  common  council,  and  approved  by  the  mayor  of 
the  city  of  Mobile,  16th  December,  A.  D.  1847. 

SAML.  PENNY, 

Clerk  of  the  corporation. 


United  States  C.  S.  Schooner  Forward, 

Dog  River  Bar ,  December  18,  1847. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  com¬ 
munication  of  the  17th  instant,  transmitting  a  series  of  resolutions 
adopted  by  the  board  of  aldermen  and  common  council  of  Mobile, 
and  with  great  satisfaction  will  have  the  pleasure  of  forwarding 
them  to  Professor  Bache,  superintendent  of  the  coast  survey, in . 
whose  name  and  in  behalf  of  all  the  officers,  civil  and  naval,  em-f 
ployed  upon  this  coast,  I  beg  to  return  our  warmest  thanks  to  the 
city  authorities  of  Mobile,  for  their  cheering  appreciation  of  our 
duties,  which,  we  cannot  but  hope,  will  result  in  the  most  favor- 


A  true  copy : 
[Attest.] 
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important  a  part  of  our  gulf  coast  as  Mobile 


able  manner  to  so 
bay. 

I  would  beg  leave  to  correct  an  impression  which  the  following 
wording  of  the  resolutions,  “to  Lieutenant  Patterson,  commanding 
the  party  of  the  survey appear  to  convey.  The  hydroffTanS 

sy 1  'J*  ff 's' rr,r-; 

□niueo.  Assistant  i.  H.  Gerdes  first  opened  the  work  UDon  the 
coast  by  a  reconnaissance  under  the  direction  of  ProfessorPBache 
e  base  line  selected  by  Mr.  Gerdes  was  measured  by  Professor 
Bache  and  himself  last  spring.  From  this  base  are  carried  on  a 
',  °f  maln  triangles,  upon  the  correctness  of  which  depend  all 

°Aei  {\hOVn  0f,  the  surTe>'-  These  triangles  have  been  mea 
mred  by  Mr  Gerdes.  The  smaller  triangle!,  (called  secondarv 

eivations  for  the  Jeformin.Iion  of  llthutJLg‘dd"°Z”‘,Uh 
he  magnetical,  have  been  made  by  Mr.  Fauntlfrov.  The  tin 0 
vaphy  has  been  executed  by  Mr.  Greenwell  :  and  Assistant  C  M 

ne’ha'5/1  Prtfent  ®Dgaged -m  brin§iD§'  the  triangulation  up  Mo- 
lie  bay  from  the  primary  tnangulation  determined  by  Mr  Gerdes 
ear  the  entrance.  The  several  parties  art  nri^r  +1  •  *  j.s 

irection  of  Professor  Bache.  Tlfis  explanati“1s  due  toTh^e  offi6 

ftiet  cd>s  eT  vat  ion  s  °  ^  *e  accurfy 

For  the  very  kind  manner  in  which  you  have  been  pleased  to 
ansmit  the  resolutions,  I  return  my  most  sincere  an?  grateful 

1^  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  ser- 

T  .  ,  TT  „  C.  P.  PATTERSON, 

Lieutenant  U.  S.  AT,  and  assistant  coast  survey. 

P  ^is  honor  J.  W.  L.  Childers, 

Mayor  of  Mobile . 


APPENDIX  No.  18. 

.(ter  of  Lieutenant  Commanding  C.  P.  Patterson,  U  S  jY  ns 
istant  in  the  coast  survey,  to  Captain  Scott,  R.JV  in  relation 
sun  able  anchorages  on  the  gulf  coast,  in  Mobile  bay,  and  Lake 
3orgne,for  the  British  West  India  mail  steamers.  ” 

h  .  S.  C.  S.  Schooner  Forward 

Of  Mobile ,  December  16,  1847. 
)ear  Sir:  It  is  with  great  pleasure  I  find  myself  enable  e 
d  at  your  service  the  following  mems.,  concerning  the  several' 
As,  upon  which  you  wish  to  obtain  information,  relative  to '  thU 

jile  bay.  ChanddeUrs’  2d>  Cat  3d,  s’hip  island? 4“" 
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1st.  Chandeleurs. 

Under  the  north  point  of  these  islands  is  a  roadstead,  protectee 
in  all  winds  from  the  northeast,  around  easterly  to  southwest.  T( 
this  anchorage  there  is  no  bar.  The  best  anchorage  is  the  nortl 
point,  bearing  per  compass  NNE.,  distant  one  mile,  4^  fathom: 
water,  sticky  bottom.  The  only  advantage  of  this  harbor  is  o 
course  as  one  of  refuge,  in  case  of  heavy  weather  from  seaward. 

2d.  Cat  island. 

Into  the  harbor  south  of  Cat  island,  17  feet  can  be  carried  at  or 
dinary  low  water.  To  the  anchorage,  south  of  the  island,  the  chan 
nel  is  plain,  but  is  exposed  to  southeast  gales.  The  channel  to  th  i 
anchorage,  (four  miles  above  the  light-house,)  secure  from  thes; 
gales,  is  narrow  and  difficult,  hut  well  protected. 

3d.  Ship  island. 

1.  The  depth  which  can  be  carried  over  this  bar  is  19  feet  a 
ordinary  low  water. 

2.  The  channel  is  perfectly  easy,  one  course  (see  tracing)  takin 
you  over  with  but  one  or  two  casts  on  the  ridge  of  shoalest  water. 

3.  Continued  strong  northerly  winds  will  depress  the  water  at  a 
extreme  of  two  feet  below  ordinary  low  water,  and  continued  south 
east,  and  south  winds  will  raise  the  water  from  one  foot  to  an  ex 
cessive  extreme  of  eight  feet. 

4.  In  heavy  southeast  gales  the  sea  is  said  to  break  upon  the  bai 
This  I  have  never  seen,  but  judge  it  must  be  the  case. 

5.  After  crossing  the  bar,  the  channel,  of  from  4  to  6  fathoms 
is  nearly  a  mile  in  width.  The  distance  from  the  bar  to  the  anchor 
age  is  but  \\  miles. 

6.  The  best  anchorage  for  large  vessels  is  in  from  4  to  6  fathoms 
sticky  bottom,  with  west  end  of  Ship  island  bearing  south  by  wes' 
per  compass,  distant  from  J  to  \  mile.  The  sound  inside  averagin 
but  2jt  fathoms  in  depth;  no  sea  of  consequence  could  be  raise 
from  the  longest  reach. 

7.  Four  fathoms  can  be  carried  within  200  yards  of  the  shore  o 
the  north  side  of  west  end  of  Ship  island. 

8.  The  anchorage,  with  water  equal  to  depth  on  the  bar,  is  fivi 
miles  long,  averaging  three  quarters  of  a  mile  wide,  sticky  and  soi 
bottom  throughout. 

9.  The  average  rise  and  fall  of  tide  is  about  16  inches.  Ths 
coasters  are  well  acquainted  here,  and  good  pilots  could  easily  b 
procured  by  previous  arrangement. 

4.  Mobile  bay.  Ml 

(The  following  extracts  are  from  several  reports  made  to  Profes5 
sor  Bache,  superintendent  United  States  coast  survey.) 

1.  u  The  depth  of  water  which  can  be  carried  over  the  bar  at  th 
entrance  of  Mobile  bay,  at  mean  low  water,  is  20|  feet,  mean  ris E 
and  fall  of  tide  one  foot.” 

2.  u  The  channol  is  perfectly  easy,  one  course  north,  19°  wesi 
true,  taking  you  over  with  but  one  or  two  casts  upon  the  ridge  c 
shoalest  water. 

3.  Continued  strong  northerly  winds  depress  the  water  at  th} 
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Ill 


bt  £::  ,he 

”  e” °" 

SS  &}&*£  s?k±  “;?!•?:•» 

3£g  ft  ff^P-Ar^Sf 

one  half  to  one  mile  in  8  fathoms  ^  *r°“  Fort  Morgan,  distance 

»*>“?-? “^htTX^ &?'  f°rt  b“ri“*  P« 

to  be  verygnarrow,  as  weTbtaiiTed1  but'^e  ca^dlVo  Water’  ap.pears 

M&r.s  s  t‘teihrapidi"^“  g  ua!ly 

taken  was  17  feet,  in  ’l841  it  was  T#  which  co«ld  be 

mean  low  water.  5  ^  was  20J;  each  at 

ight-house  Mw^Md^t^X  ‘IhoK'w  ^  •  WhLCh  Sand  Is!and 
he  bar  was  3,150  yards  ?  181  ?  "  *“  the  ohanneI  over 

847  it  was  3,402.  7  ’  1841  thls  dlstance  was  3,228,  and  in 

f..0.:1:™  «dd«“:is  fPznh:  har  a,nd  i-s,and  »«• «r  ie„,  bnt 

fTle  echy  3  C,°nfStant,y  “tiPng  cause  or  cVu^  “  l0”g  periods 

Si.0™  U-  ^  «  about  200  yards  wide. 

jW?iJhht,ncf,!.h  \TAS%  SoSt^V^^06  ?' *,  as 
the  two  light-houses  howpvpr  mi  *  n  i  2‘  -*-^e  existence 

te  «.i.»s“/ih'“".u,ib.<;  *c""r 


Ihere  are  regular  oiloti  matena!1y  ^sens  this  difl 

The  southeast  and  sna  n  y-  T'V^  °ff  the  “  outer  bar.”  ^ 

•rs  of  this  coast  in  a  ratio  duetto  Their  ^  W?ter  U?0n  al!  the 

ry  much  greater  in  the  angle  of  the  coa^TT  Sh°S1 ’T^r  be‘ng 
adually  lessening  in  decree  ao  l  0a!>t  at  ShlP  island,  and 

«avy  gales  from  These  oTaTters  ^eTellT  T*  fr0ra  *• 

)St'y.ln  "’inter,  but  occasionally  in  summlr  7  Thev  3nd  pr6V.ai1 
|fow  in  a  heavv  sea  nnrm  tv^  u  y  ,  .upffier*  J-hey  necessarily 

rr1  j.p,.,  v.“  r  n..t  h"""> » »«> 

ling  ™r>  h  7  smof ihr  They  are  the  pre- 

poyance.  °  and>  belnS  off  shore,  cause  but  little 


poyance.  -  -  . . 

regular’ and  tw 

.1  Ship  c,«  i„d 
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ward  copies,  previous  to  publication,  to  you,  or  such  address  as  you 

might  wish.  „  ,  -it  u 

Should  the  foregoing  not  contain  all  the  facts  you  wish,  I  would 

be  glad  to  answer,  if  it  is  in  my  power,  any  further  inquiries  you 

might  propose.  ,  »  t\  tj  v. 

The  superintendent  of  the  coast  survey,  Professor  A.  D.  Bache, 

at  Washington,  would  be  glad  at  any  time  to  furnish  all  facts  in 

possession  of  the  survey.  No  fear  of  giving  trouble  or  annoyance 

need  deter  an  inquiry.  If  we  can  answer  it  we  will;  if  not,  we 

will  not . 

Very  respectfully,  yours, 

*  F  C.  P.  PATTERSON, 

Lieutenant  U.  S.  Navy^  and  Assistant  Coast  Survey. 

Captain  Scott, 

Royal  JYavy}  Mobile. 
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Annual  report  to  the  superintendent  on  longitude  computations ,  b\ 
S.  C.  Walker ,  assistant  United  States  coast  survey . 


Cambridge,  Mass.,  September  16,  1848. 

Sir:  Since  my  last  annual  report  of  September  20,  1848,  I  hav< 
presented  fifteen  reports,  numbered  from  X.  to  XXV.  inclusive,  n 
compliance  with  special  instructions,  and  in  furtherance  of  the  gen; 
cral  duty  of  making  computations  for  astronomical  longitudes  o 
stationsof  the  coast  survey.  The  telegraph  operations  of  last  yea 
were  handed,  in  February  last,  to  the  check  coraputor,  Mr.  Ruth 
for  final  revision.  That  labor  was  temporarily  interrupted  by  hi 
«arly  resumption  of  field  operations,  and  remains  to  be  complete* 
this  autumn. 

I  enclose  sections  1st,  2d,  and  part  of  section  3d  of  my  full  rc j 
port  on  the  telegraph  operations  between  Cambridge  and  New  Yorkj 
This  will  embrace  41  articles,  by  number,  in  the  first  three  sections 
and  the  remainder  in  section  4.  Of  these,  I  send  you  29  articleso 
the  work,  before  furnishing  the  remaining  12  articles  of  section  So ; 
and  the  whole  of  section  4th.  I  send,  however,  the  heads  of  th^ 
12  articles  partially  completed  for  section  3d.  With  regard  to  th, 
telegraph  operations  for  1848,  I  can  only  remark  that  the  prelimij 
nary  computations  give  an  approximate  result  differing  only  a  social, 
fraction  of  a  second  of  time  from  the  values  already  reported  v 
1846,  January  13,  (III.,)  and  March  11,  1848,  (XII.,)  based  on  th 
observations  of  lunar  culminations  and  the  transportations  of  chr0| 


nometers. 

It  becomes  my  duty  again  to  call  your  attention  to  a  subject  cj 
grave  importance  in  the  determination  of  the  longitude  of  the  caii 
dinal  point,  (New  York,)  from  those  of  the  trigonometrical  survey 
of  other  nations  alluded  to  in  my  special  report  of  the  3d  and  St 
of  May  last,  (XVI.) 
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Ill  my  first  report,  of  November  IK  iqm  •  /.  ,  T 

most  probable  longitude  of  the  Philo  )  1  l-4’  T'fiIch  1  stated  the 

00m,  40,.52±0,.35,  I  ma!le  a  P  °bservatory>  viz.,  54., 

errors  of  the  methods.  I  there  remarked"  «?"(  '°!  "Y  con#(™t 
those  of  the  latter  kind  (constant  c.  \  i  1  IS  to  be  boPed  that 
second  of  time.”  .  eirors)  no  not  much  exceed  a 

adMtiorariight°thrownfonThiPter!Val  ,°f,  f°Ur  years>  that  a11  the 

and  Cambridge  to  Philadelphia  by  tC telMapToo!  V^.ashington 
combining  tne  results  of  reports  L,  H  IV  g  and  V ?V  n  a”d 

firms  the  conclusion  of  mv  Vot  and  -MV.,  still  con- 

accidental  error  of  the  method  of  ecf°rt  ^  1^44’  that  the  Probabie 
to  parallax  and  semi-d  “meS  Z TH?  f °CCultatiolls>  <™bject 
±  Os. 35.  None  of  the  si  „  Lt  1  u1^  ‘l”6  not  Sreat«  'han 

varied  the  longitude  of  the  VhHa  Tv  ^  the  Same  method  have 
wich  by  more  fhan  ±  0,  35  f-om  fh  P  ^  °bf  J!atory  from  Green- 

IK,  t,Z  o'  ,V  ,le" 

torial  parallax.  Any  etroTin *?d  horizontal  equa- 

the  mean  semi-diameter  of  the  moon  ma^he"  °f  ^  ‘;0I'rectness  of 
the  mean  result  of  all  these  eronZ  VP  V  suPPosa[i  to  vanish  in 
Such  is  not,  however,  the  case°with  t'J  tC  lpsesf  and  occultations; 

of  the  moon’s  mean  horizontal  equatorial" "parallax 

disappear  in  the  aggregate  nf  thJL  .  parallax.  It  does  not 

residual  error ,  in  the  final  resir"  SrouPs5  but  remains  a  constant 

yitude  in  seconds  of  time  as  that  or  th^T"  7  ^  7S^e  0rder  in  lon~ 

This  consta  nt  soic  of  etror  was  ZZ  ff  ™  ''"!*.** 0 f  ^ 

^Cir  IL’  “  Which  1 ‘eUked  atfol,yo“"C1Pated 

v.  to  vil;  inSa^rtwf  const:nt  error  com“™  to  c,ass« 

alue  of  the  moon’s  horizontal  parallax  ‘tP  C°,nCernin?  the  ‘™e 
he  other  lunar  elements  sus'em  b  f  r  :  ?.lemen,t  18  not>  li!« 

articular  instances  but  mnot  '  1  -°x  'mi^ei  !ate  observation  in 

bles.  The  fa^f^ha^Professor  ^fnt^ri'tbp  ^reti0al1Pi,  tbe 

ons  for  1840,  has  adopted  Mr  fTPn ?tbt  Greenwich  ooserva- 
'eased  the  value  of  BurrPbpr  it?  A  *l61S0n  s  determination  and  in- 

a  rail  ax  by  J  how  °°nstant  of  moon’s  horizontal 

!i  r  1  26  0  0?  fenows  the  uncertainty  of  this  e]pr,Pn^ 

•ke  of  uniformity,!  have  not  vpI  nnr,i;  Av-  mentl  1  or  the 
■ed  Burckhardt’s  elements  2  n  C°rrectl°n,  but  have 

> th  the  occultations  and  corrpsn  A-  aS  •  A  ^asis  ^or  reducing 
had  uniformly  employed  M-  '?eru  lan.observations.  If 

rdt’s,  I  should  have  niaced  P?t  a  i  u°  S  Iaiue  lnStead  °fBurck- 
st  than  at  present  ported  The  ab°Ut  in  ti,De,  further 
■'or  from  this  source  hL  bet  -which  the 

:lkj;  tv}  t 

i  ~  A  "t 

cussion  of  all  the  observations  of  classes  VI  ’and  vbrP  • 

’  limits  of  the  survey,  usino-  Burekhardt’-  Vf  andVlI;>.  within 
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of  these  that  may  hereafter  be  indicated  on  the  longitude  of  Phila¬ 
delphia  may  be  applied  at  once.55 

It  is  useless  to  attempt  to  determine  the  amount  and  consequent 
correction  of  this  error  of  the  moon’s  mean  parallax,  by  the  ordi¬ 
nary  process  of  accumulating  results  of  solar  eclipses  and  of  lunar 
occultations,  compared  with  similar  phenomena  and  with  meridian 
observations  in  Europe.  In  all  the  history  of  the  solar  eclipses  of 
the  past,  the  illustrious*  Bessel,  in  1841,  could  find  none  that  af¬ 
forded  the  necessary  data  for  making  this  computation. 

It  is  proper  to  remark,. however,  that  he  was  probably  not  aware 
at  that  time  that  the  eclipse  of  May  14  and  15,  1836,  had  been  so 
extensively  observed  in  America.  I  beg  to  call  your  attention  to 
the  report  of  the  committee  on  that  eclipse  appointed  by  the  Ame¬ 
rican  Philosophical  Society,!  which  contains  my  computation  of 
the  error  of  Burckhardt’s  mean  value  of  the  moon  s  horizontal 
parallax,  from  the  group  of  conditional  equations,  computed  by 
Riimker,  from  the  European  and  American  observations. 

If  we  adopt  the  value  of  the  correction  of  Burckhardt  s  mean 
parallax  of  the  moon,  from  that  eclipse  (viz.  +  1+52)  and  apply  it 
to  the  series  of  eclipses  and  occultations  that  form  the  basis  of  my 
several  reports  above  mentioned,  it  will  probably  be  necessary  to 
diminish  the  longitude  of  all  the  stations  of  the  United  States  coast 
survey  by  about  two  seconds  of  time ,  or  half  a  minute  of  arc.  . 

There  are  other  grounds  which  strengthen  the  presumption  ot 
the  existence  of  this  error  in  Burckhardt’s  constant  \alue  of  the 


moon’s  parallax.  .  „  ^  „  T 

Olupsent  has  deduced  a  similar  correction  of  t  2  .22  from  La- 

caille’s  meridian  altitudes  of  the  moon,  observed  in  the  last  cen¬ 
tury  at  the  Cape  of  Good  Hope,  and  compared  with  corresponding 
European  observations.  Henderson^  finds  from  his  observations 
with  the  Cape  Mural  circle,  as  compared  with  the  European,  a 
similar  correction  of  4-  1+3. 

Mason,  Burg,  and  Damoiseau,  in  their  lunar  tables  used  a  greater 
constant  value  of  the  moon’s  parallax  than  Burckbardt’s. 

Plana’s  theory  of  the  moon  gives  a  similar  correction.  In  my 
report  of  April  last,  I  gave  the  following  proposed  supplementary 
equations  to  be  added  to  the  ordinary  result  from  the  tables  ot 

Burckhardt’s,  to  wit: 


d  + 


-1-  0+9 

+  1+1 

-  0+9 

-  1  +  1 


x 

x 

X 

X 


cos  (2  D 
cos  (  D 
cos  (2  D 
cos  (  D 


d  s'  =  +  0.0022  x  +  +  0 


-30  + 
-30  + 

—  O  + 

-  O  + 
.27272  x 


2  Perigee  D 
2  Perigee  D 
2  Perigee  D 
2  Perigee  D 
d  +. 


—  2  Perigee  O.) 

—  2  Perigee  O.) 

—  2  Perigee  O-) 

—  2  Perigee  O.) 


I  there  mentioned  that  these  equations,  which  rest  upon  theo¬ 
retic  grounds,  would  very  nearly  explain  the  excess  of  the  moons 


*  Astronomische  Untersuchungen. 

t  Trans.  Am.  Philos.  Soc.,  new  series,  vol.  iv.,  page  3^3. 
%  Astr.  Nachr.  No.  326. 

§  Memoirs  of  the  Royal  Astronomical  Society. 
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fr°“  s""*‘ 

»...d . i'  in,0™;li°"  »o.u  b„. 

rected  semi-diameter  and  para^oT/T3"  lonSlt",JesL  with  th«  cor- 
proposed  to  undertake  /“  ?f  the  moon-  Such  a  labor  I  had 

be  fairly  inferred  that  ’the  result  wiuldh  ®  f°Und-  II  might 

ference  of  longitude  between  hPF„  b  du“Inatlon  of  the  dif- 
stations  of  oneSor  meoresTcondsheEUr0pean  and  aI1  ^  American 

by  the  instruction3  of  the* 1  s up e ri  n't  e  n !  l'  *  *  t  °  "tb* 1  h  Professor  Peirce, 
it  was  concluded  to  recommend  the  /t?  *’  ab°Ut  the  first  of 
pute  the  correction  of  Burckhardt’/s °-V'rg  course’  viz:  to  corn- 
above  mentioned,  and  compare  the  emi'filameter  by  the  formula 

most  plausible  value  for  the  co-efficient  —  m  h  i  •  , 

eu  eincient  —  to  be  used  in  the  coast 

crp'f 


survey  computations  of  longitudes. 

here  was  iurther  information  in  the  archives  nf  n 
vey,  conhrmatory  of  the  propriety  of  this  step  ^  SUf* 

The  longitude  of  the  Cambridge  observatnrv  f  n 
been  determined  by  Mr  Bond  fL  th  +  ^  om  Greenwich  has 

nometers  in  34  voyages  of  the  0  tbe ftransPortation  of  116  chro- 
Boston.  }  g  ot  the  CunarU  steamers  from  Liverpool  to 

This  result  isstated  in  mv  renort  "VTT  +  -i  A  7 

±  °  - ' 754  v.  It  is  to  be  regretted ^ that  the  A  i  44  3°'492 *• 

computation  of  the  lonp-itnd*  h  ^  tne  data  are  ^et  wanting  for 

to  Liverpool.  The  Session  of  h  ,VOyages  fro“  B°ston 

value  of  the  chronoinetric “result  hv  "°U  d  graatIL  increase  the 

of  error  in  the  acceleration  or  reterda^n'oMh^  C°nStant  source 
In  my  report  XIV  nn  tu  i  (  ,  0D  tne  sea  rates. 

wich,  as  derived  from’ lunar  occuftaiions01  C,ambridge  fr°m  Green- 
for  the  result,  4  h.  44m.  31  95,  8  "  S°lar  ecliPse»>  1  find 

would  recon- 

on  the  American  longitudes  bv  rn^nn  PPf  fr°m  “V  reP0rt  XXI11 
from  the  elaborate  and  very  accurate  °nS’  derived  chiefly 

J-  M.  Gilliss,  assistant  TT  '  q  p  ‘  computations  of  Lieutenant 

I  nomena  place  the  foT  oTw  ’ ‘ha‘ this  clas«  of  phe- 

bridge,  and  Hudson,  Cam¬ 


bridge,  and  Hudson,  OIL o'  mole  than* t ^n=ton>  Philadelphia,  Cam- 
•  Europe  than  the  eclipses  and  ocenltnf  W°  secon<lf  °f  tlme  nearer  to 

lax  and  semi-diametw  of  the  moon  tl°j8^lth. Burckhardt’s  paral- 

to  state  my  belief,  from  all  the  irfn  deem  ll  mY  duty  therefore 
archives  of  the  co’ast survey  la)  me  in  the 

he  U.  S.  coast  survey  inch/ din  //>  16  onom^ca^  stations  of 
vust  beset  doura  Inetr  Point>  York, 

places  hitherto  assigned  them  by  AtnericfntMdE^  tkan  tU 
ners.  *  J-meiican  and  Luropean  astrono- 

If  “y  Preri0US  rep0rt>  based  o»  the  authority  of  the  lunar  ta- 
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bles,  have  fallen  short  of  the  precision  that  more  correct  tables 
would  have  furnished ,  1  have  the  consolation  to  reflect  that  other 
computers  have  shared  a  similar  fate.  I  might  mention  in  this  con¬ 
nexion  the  names  of  Rittenhouse,  Bowditch,  Paine,  and  a.  eirce, 
a  mono-  the  American  astronomers,  and  of  Friesnecker,  Zach,  La- 
1  ancle3  De  Ferrer,  and  Wurra,  among  the  European;  all  of  whom 
have  more  or  less  confirmed,  by  their  computations,  the  results  of 
my  reports.  De  Ferrer  had,  in  fact,  noticed  this  constant  source 
of  error  in  the  moon’s  mean  parallax,  but  had  not  sufficient  data  to 

guard  against  its  effect.  > 

Such  was  the  state  of  our  information  from  the  arcmves  of  the 

coast  survey  up  to  the  first  of  July  last,  and  such  were  the  conclu- 
sions  to  which  I  had  then  arrived.  Since  that  time,  however,  a 
new  era  has  occurred  in  our  knowledge  of  the  lunar  theory.  I  al¬ 
lude  to  the  recent  publication  of  the  report  of  the  astronomer  royaL 
of  England,  (Professor  Airy,)  on  the  reduction  of  the  Greenwich 
observations  of  the  moon.  An  abstract  of  this  report  has  just  been 
received  in  this  country,  in  the  proceedings  of  the  Royal  Astro- 
nomical  Society  of  London  for  the  9th  of  June  last.  In  it  I  find 
full  confirmation  of  the  view  contained,  in  my  report  (XVI)  of  3d 
and  8th  May  last.  The  importance  of  the  subject,  and  its  direct 
bearing  on  the  longitudes  of  the  U.  S.  coast  survey,  will  justify 

the  quotation  from  the  article.  .  '  ' 

“The  astronomer  royal,  after  proposing  the. best  hypothesis  ot 
error  which  he  can  suggest,  and  bringing  the  later  Cambridge  anci 
Greenwich  observations  to  bear  on  the  subject,  concludes  by  say¬ 
ing,  that  probably  Plana’s  mean  value  of  parallax  should  be  a  lit¬ 
tle  increased  and  the  moon’s  mass  be  correspondingly  diminished.  > 
He  proposes  in  the  future  reductions  at  Greenwich,  to  increase 

Burckhardt’s  parallax,  by  ~j  part.”  Again,  he  remarks,  “  The 


1 


corrected  co- efficient  of  the  parallactic  equation  is  122A37,  but  that 
is  uncertain.  An  empirical  equation  would  render  the  observations 
more  accordant,  but  this  has  no  probable  physical  foundation.  The 
more  likely  cause  for  the  observed  irregularities  is  a  change  m  the 
moon’s  semi-diameter,  depending  on  changes  in  the  telescope,  or  m 
the  observer.  From  the  law  of  the  inequality  this  co-etficlent  will 

always  be  somewhat  uncertain.”*  _  ^  _  , 

I  will  merely  remark,  that  the  increase  of  Burckhardt  s  mean 

value  of  the  moon’s  parallax  of  3",  (the  ~  part,)  if  adopted,  will 
fully  confirm  the  report  of  April  last,  and  will  justify  the  opinion 
above  stated,  that  all  our  American  longitudes  from  Europe  must 
be  diminished  one  or  more  seconds  of  time.  As  it  is  of  great  im¬ 
portance  to  obtain  definite  results  before  venturing  on  a  change 
that  might  have  to  be  retracted,  I  beg  *0  suggest  the  propriety  ot 

the  following  course  ot  investigation. 

1st.  To  reduce  promptly  the  telegraph  operations  so  as  to  reter 
all  the  American  astronomical  observations  to  the  cardinal  point, 

(New  York.) 
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i  "‘he  °f  thePoints .interrupted 

b.  of  thecoasTlurvey  °nS’  *» 

ob.Tv.iioo,  i„  inrop.  'to  “Jmd  „'fTMr“V“|,“di"« 

[coast  survey  blank  forms.  *  *  65  d  SOj  accordlng  to  the 

vJilablerZrceeS  .Air/>  and  from  any  other 

lausible  theoretical  elements  forhhe  mJ1)1'0?’  t0  find  the  most 
he  American  observations.  '  “  S  P  ace  on  the  ni§'hts  of 

lies  3d  and^h,  so6as  loTent’er  ^h  COnd\tl0”a]  equations  in  arti- 
east  possible.  M  tne  residual  error  of  theory  the 

L7th-  To  complete  the  discussion  of  the  value  122’'  17  „<•  t\ 
ffieient  of  the  parallactic  equation  o-iven  It  P  f  ?■  the  co' 
Jis  purpose  it  will  be  necessary ”tn’'  ,  j  Professor  Airy.  For 
Irofessor  Airy  has  limited  to  th  eX;ent!  the  discussion  which 
ambridge,  so  as  to  itch  L  t  ,■  lnstruments.  of  Greenwich  and 
titudes  of  both  limits  of  the  monn^  Wn‘cl1  the  transits  and 
me  in  any  countrv  L  t!  f  “0°°"  ^Ve.  b?“  «>b«rved  at  the  same 


10  b* 
hr 


untry.  This'dis“cu«inn  T«'  8r°Up  ,°'  •th6  Pleiades*  extant  in  any 
[rtain  to  afford  more  perfect  da'a  r,eCOm“lended  by  Besself  as 

the  determination  P0f  longUudeS  a„d  ftt  1°“  ^  °ther  S~> 
|on  s  parallax  and  semi-diameter.  ”‘e  C0lreoti°u  of  the 

■•I  rn i  i  * 


E|i.l  rp  -  ^lut-uiauicier. 

^•10  resolve  by  the  method  of  least  souares  nr  nth 
ditional  equations  s0  obtoin^d  off  ,  3aares,  otherwise, 

empirical  corre^  a,i  the  theoretical 

«  to  obtain  the  most  nUnihli  V  COnfants  and  eo-efficients, 

s*  -f  •»-  Xffta  r, "  itr, rt-'  ^ 

idians.  veid?e  or  tne  -European 

r  making  and' heducbg^the  tTgrTplf op“  ar^0”31 

Ci£tothL ^s^o  jPiirnespoartsi  4  A 

»«».  »p.h.  i'r^ss1 m‘  »k- 

r*"“',  “"»'3'y  «rgi  upon  c„,iJ„,ti„ 


9  similar  discussion  for  all  r.o oQc.  • 

I  observations,  is  much  needed;  ’but  Idatvno't  mon  °°ineidence  of  oecultations  and  me- 
fre  surmotmted.  ’  aale  not  P10P°se  it  until  some  of  the  other  difflr-nl 


Lintii  s°me  of  the  other  diffieul 


stronomische  Untersuchun 


Sen. 


S.  C.  W. 
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the  importance  of  taking  proper  steps  to  increase  the  number  o 
computers  in  the  longitude  party,  especially  in  the  winter  term 
whenever  the  opportunity  shall  offer. 

Yours,  truly  and  respectfully, 

v  SEARS  C.  WALKER, 

Assistant  United  States  Coast  Survey. 

To  Professor  A.  D.  Rache,  LL.  D., 

Superintendent  United  States  Coast  Survey. 


. 
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